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Tt>  the  Congress  of  the  United  States: 

I  transmit  herewith  the  report,  with  appendices  in  three  parts,  of  the  Isthmian  Canal 
Commission,  established  under  section  i  of  the  river  and  harbor  act,  approved  March  3,  1899, 
of  its  investigations  made  in  pursuance  of  section  8  of  said  act. 

Tukodore  Roosevelt. 

White  House,  December  4,  1901. 


Department  ok  State, 
Washington,  November  30,  190 1. 
Sir:  I  have  the  honor  to  transmit  the  Report  of  the  Isthmian  Canal  Commission,  with 
appendices  in  three  parte,  all  in  duplicate,  accompanied  by  one  set  of  maps,  profiles,  and 
illustrations,  which  have  this  day  been  delivered  at  this  Department  by  Rear-Admiral  John 
G.  Walker,  president  of  the  Commission. 
I  am,  sir,  your  obedient  servant, 

Johx  Hay. 

The  President. 
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AN  ACT  Making  appropriation!  for  the  contraction,  repair,  and  preservation  nf  certain  jni.li  wmrkann  rrrera  an<1  harbors,  nn.l  (or  other 

purpaaea. 

Be  it  enacted  by  the  Senate  and  limine  of  Heprrtentativa  of  the  I'nited  Stole*  of  America  in  frmgren  nnemHed,  That 
•   •  • 

make  foil  and  complete  investigation  of  the  Isthmus  of  Panama  with  a  view  to  the  construction  of  a  JL\  hy  the 
United  States  acrosa  the  same  to  connect  the  Atlantic  and  Pacific  oceans;  that  the  President  is  authorized  to  make 
investigation  of  any  and  all  practicable  routes  for  a  canal  across  said  Isthmus  of  Panama,  and  particularly  to  investigate 
the  two  routes  known  respectively  as  the  Nicaraguan  route  and  the  Panama  route,  with  a  view  to  determining  the 
most  practicable  and  feasible  route  for  such  canal,  together  with  the  proximate  and  probable  cost  of  constructing  a 
canal  at  each  of  two  or  more  of  said  routes;  and  the  President  is  further  authorized  to  investigate  and  ascertain  what 
rights,  privileges,  and  franchises,  if  any,  may  be  held  and  owned  by  any  corporations,  associations,  or  individuals, 
and  what  work,  if  any,  has  been  done  by  such  corporations,  associations,  or  individuals  in  the  construction  of  a  canal 
at  either  or  any  of  said  routes,  and  particularly  at  the  so-called  Nicaraguan  and  Panama  routes,  respectively;  and 
likewise  to  ascertain  the  cost  of  purchasing  all  of  the  rights,  privileges,  and  franchises  held  and  owned  by  any  such  cor- 
porations, associations,  and  individuals  in  any  and  all  of  such  routes,  particularly  the  said  Nicaraguan  route  and  the 
said  Panama  route;  and  likewise  to  ascertain  the  probable  or  proximate  cost  of  constructing  a  suitable  harbor  at  each 
of  the  termini  of  said  canal,  with  the  probable  annual  cost  of  maintenance  of  said  harbors,  respectively;  and  gener- 
ally the  President  is  authorized  to  make  such  full  and  complete  investigation  as  to  determine  the  most  feasible  and 
practicable  route  across  said  isthmus  for  a  canal,  together  with  the  cost  of  constructing  the  same  and  placing  the  same 
under  the  control,  management,  and  ownership  of  the  United  States, 

Bar.  4.  To  enable  the  President  to  make  the  investigations  and  ascertainments  herein  provided  fur,  he  is  hereby 
authorized  to  employ  in  said  service  any  of  the  engineers  of  the  United  States  Army  at  his  discretion,  and  likewise 
to  employ  any  engineers  in  civil  life,  at  his  discretion,  and  any  other  persons  necessary  to  make  such  investigation, 
and  to  fix  the  compensation  of  any  and  all  of  such  engineers  and  other  persons. 

Set.  6.  For  the  purpose  of  defraying  the  expenses  necessary  to  tie  incurred  in  making  the  investigations  herein 
provided  for,  there  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  the  sum 
of  one  million  dollars,  or  so  much  thereof  as  may  be  necessary,  to  be  disbursed  by  order  of  the  President. 

Sec.  6.  That  the  President  is  hereby  requested  to  report  to  Congress  the  results  of  such  investigations,  together 
with  his  recommendations  in  the  premises. 

«  •  •  •  •  •  • 

Approved,  March  3,  18U9. 
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Department  of  State, 

Washington,  June  10,  1899. 

Rear- Admiral  John  G.  Walker,  U.  8.  N.,  retired, 

Member  of  the  Interoceanic  Canal  Commission  appoint**!  under  sections  3  and  4  of  th»-  act 
of  Congres*  approved-  March  J,  1899. 
Sir:  The  Congress  of  the  United  States  passed  at  its  recent  session,  and  the  President,  on  tho 
3d  of  March,  18SM,  approved,  "  An  act  making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors,  and  for  other  purposes,"  the  third, 
fourth,  and  sixth  sections  of  which  read  as  follows: 

Sec.  3.  That  the  President  of  the  United  States!  of  America  he,  and  he  is>  herehy,  authorized  and  empowered  to 
make  full  and  complete  investigation  of  the  Isthmus  of  Panama  with  a  view  to  the  construction  of  a  canal  by  the 
United  States  across  the  mine  to  connect  the  Atlantic  and  Pacific  oceans;  that  Ihe  President  is  authorized  to  make 
investigation  of  any  and  all  practicable  routes  for  a  canal  across  said  Isthmus  of  Panama,  and  particularly  to 
investigate  the  two  routes  known,  respectively,  as  the  Nicaraguan  route  and  the  Panama  route,  with  a  view  to  deter- 
mining the  most  practicable  and  feasible  route  for  such  canal,  together  with  the  proximate  and  probable  cost  of 
constructing  a  canal  at  each  of  two  or  more  of  said  routes;  and  the  President  is  further  authorized  to  investigate  and 
ascertain  what  rights,  privileges,  and  franchisee,  if  any,  may  be  held  and  owned  by  any  corporations,  associations,  or 
individuals,  and  what  work,  if  any,  has  been  done  by  such  corporations,  associations,  or  individuals  In  the  construction 
of  a  canal  at  either  or  any  of  said  routes,  and  particularly  at  the  so-called  Ni.»n»giian  and  Panama  routes,  respec- 
tively; and  likewise  to  ascertain  the  cost  of  purchasing  all  of  the  rights,  privileges,  and  franchises  held  and  owned 
by  any  such  corporations,  associations,  and  individuals  in  any  and  all  of  such  routes,  particularly  the  said  Nicaraguan 
route  aud  the  said  Panama  route,  and  likewise  to  ascertain  the  probable  or  proximate  cost  of  constructing  a  suitable 
harbor  at  each  of  the  termini  of  said  canal,  with  the  probable  annual  cost  of  maintenance  of  said  harbors,  respec- 
tively. And  generally  the  President  Is  authorized  to  make  such  full  and  complete  investigation  as  to  determine  the 
most  feasible  and  practicable  route  across  said  isthmus  for  a  canal,  together  with  the  cost  of  constructing  the  same 
and  plating  the  same  under  the  control,  management,  and  ownership  of  the  United  States. 

Sac.  4.  To  enable  the  President  to  make  the  investigations  and  ascertainments  herein  provided  for,  he  is  hereby 
authorised  to  employ  in  said  service  any  of  the  engineers  of  the  United  States  Army  at  his  discretion,  and  likewise 
to  employ  any  engineers  in  civil  life,  at  his 'discretion,  and  any  other  persons  necessary  to  make  such  investigation, 
and  to  fix,  the  compensation  of  any  and  all  such  engineers  and  other  persons. 

Sac.  6.  That  the  President  is  hereby  requested  to  report  to  Congress  Ihe  results  of  such  investigations,  together 
with  his  recommendations  in  the  premises. 

The  President,  in  pursuance  of  the  provisions  of  this  act,  has  appointed  you  one  of  the 
members  of  the  Isthmian  Canal  Commission  provided  for  in  it.  You  will  be  guided  in  the 
execution  of  the  trust  thus  confided  to  you  by  the  provisions  of  the  act  of  Congress  which  I  have 
quoted  above,  and  your  eminence  in  your  profession  is  a  sufficient  guaranty  of  the  energy  and 
ability  which  the  President  is  sure  you  will  bring  to  the  accomplishment  of  this  task.  At  the 
same  time  your  duties  will  not  be  limited  by  the  terms  of  the  act,  but  if  any  line  of  inquiry  should 
suggest  itself  to  you  in  the  course  of  your  work  as  being  of  interest  or  benefit,  ]  am  confident 
you  will  not  fail  to  give  it  whatever  attention  it  may  seem  to  deserve.  The  President  trusts 
that  the  Commission  will  fulfill  the  important  duties  confided  to  them  in  such  a  manner  that 
when  their  report  is  prepared  it  will  embrace  all  the  elements  required  for  his  own  guidance  and 
for  the  final  action  of  Congress  upon  the  subject  of  the  location  and  construction  of  the  inter 
oceanic  canal. 

I  am,  sir,  with  great  respect,  your  obedient  servant,  John  Hay. 

ll 
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ORGANIZATION  OF  COMMISSION  BY  COMMITTEES,  THE  PRESIDENT  BEING  EX  OFFICIO 

A  MEMBER  OF  EACH  COMMITTEE. 


For  the  investigation  of  the  Nicaragua  route: 

Mr.  Noble. 

Mr.  Burr. 

Colonel  Haina. 
For  the  investigation  of  the  1 

Mr.  Burr. 

Mr. 


For  the  investigation  of  the  industrial,  commercial,  ajid 
military  value  of  an  interoceanie  canal: 
Mr.  Johnson. 
Mr.  Haupt. 
Mr.  Pane©. 

For  the  investigation  of  rights,  privileges,  and  franchi«n: 
Mr. 
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Department  of  State, 

Isthmian  Canal  Commission, 

Washington,  D.  C,  November  16,  1901. 

The  President  of  the  United  States. 

Sik:  The  Isthmian  Canal  Commission,  having  completed  the  investigations  with  which  it  was 
charged  under  the  act  of  Congress  approved  March  3,  1899,  and  your  instructions  thereunder, 
communicated  through  the  Secretary  of  State  by  letter  of  June  10, 1899,  has  the  honor  to  submit 
the  following  report: 

Chapter  I. 


The  Commission  was  organized  in  the  city  of  Washington,  with  Rcar-Admiral  John  G. 

Walker  as  president,  on  the  1Mb  day  of  June.  1899,  and  at  a  subsequent 
•lo!h***,,",,**  *'  t<,™",""  meeting,  held  on  the  Oth  day  of  July,  Lieut  Commander  Sidney  A.  Staunton, 
of  the  United  States  Navy,  was  chosen  as  secretary.    It  at  once  entered  upon 
its  duties,  taking  as  a  guide  the  sections  of  the  act  of  Congress  entitled  "  An  act  making  appro- 
priations for  the  construction,  repair,  and  preservation  of  certain  public 
works  on  rivers  and  harbors,  and  for  other  purposes,"  approved  March  3, 
1899,  under  which  its  members  were  appointed,  and  also  the  instructions 
communicated  to  them  by  the  Secretary  of  State  in  his  letter  of  June  10.  1H99. 

The  investigations  and  ascertainments  provided  for  in  the  law  involved  many  <li(Terent  lines 
of  inquiry,  and  in  order  to  promote  the  progress  of  the  work  and  procure 
the  best  results  it  was  divided  among  several  committees,  each  of  which  was 
to  take  the  lead  in  examining  the  particular  subject  intrusted  to  it;  but  before  entering  upon  its 
special  work  each  committee  was  to  prepare  an  outline  of  its  plan  of  investigation  and  submit  it 
to  the  Commission  for  amendment  or  approval.  The  acts  and  conclusions  of  these  committees 
were  to  1m>  reported  to  the  Commission,  subject  to  modification  and  amendment  before  approval 
and  adoption,  so  that  the  final  results  and  determinations  represent  not  only  the  views  and 
opinions  of  the  several  committees,  but  of  the  entire  Commission. 

The  following  subjects  of  investigation  were  then  determined  upon,  and  each  was  referred 
to  a  separate  committee,  to  be  designated  accordingly: 
««•—■"—■-■-        Tho  Nicaragua  route. 
The  Panama  route. 
Other  possible  routes. 

The  industrial,  commercial,  and  military  value  of  an  interoeeanie  canal. 
Rights,  privileges,  and  franchises. 

The  president  of  the  Commission  was  made  ex  officio  a  member  of  each  of  these  committees. 
The  two  canal  routes  to  which  the  attention  of  the  Commission  was  specially  directed  by  the 
law  were  in  Nicaragua  and  Panama,  and  a  chief  engineer  was  appointed  for 
'  cW"    each,  to  make  his  headquarters  in  the  country  and  take  the  general  control  of 
the  field  operations  to  be  inaugurated  upon  each  line. 
After  considering  the  results  of  surveys  made  in  the  past,  it  was  judged  best  to  limit  the 
explorations  in  (he  search  for  other  possible  routes  to  that  part  of  Colombia  known  as  Darien, 
extending  from  Panama  to  the  Atrato  River,  and  a  third  chief  engineer  was  appointed  to  direct 
the  field  work  there. 
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Competent  assistants,  whose  education  and  training  had  fitted  them  for  the  special  work  to 
l>c  done,  were  assigned  to  service  under  the  chief  engineers,  and  laborers. 
JmmlvZmmL  ""^  boatmen,  and  other  workmen  were  employed  wherever  their  services  were 
required.  In  all,  20  working  parties  were  organized  in  Nicaragua,  with  159 
engineers  and  other  assistants  and  455  laborers;  5  in  Panama,  with  20  engineers  and  other 
assistants  and  41  laborers;  and  ti  in  Darien,  with  54  engineers  and  other  assistants  and  112 
laborers,  making  a  total  force  of  about  850,  the  number  varying  from  time  to  time  according  to 
the  requirements  of  the  work. 

The  chief  engineers  were  directed,  with  the  aid  of  these  working  parties,  to  examine  the 
geography,  topography,  hydrology,  and  other  physical  features  of  the 

IHrrrtlim.  for  the  work.         _  .  t  ,  j       *     t  •  . 

different  countries  and  to  make  a  special  study  of  the  routes  in  Nicaragua 
and  Panama.  The  schemes  already  planned  were  to  be  thoroughly  tested  and  further  surveys 
were  to  be  made,  in  order  to  vary  the  line  and  select  better  locations  wherever  the  conditions 
were  found  to  be  unsatisfactory.  A  complete  project  was  to  be  prepared  for  each  route,  and 
the  center  line  of  a  canal  was  to  bo  marked  upon  the  ground  where  it  had  not  already  been  done. 
The  cost  of  a  canal  in  each  country,  according  to  these  projects,  could  then  bo  closely  approxi- 
mated, the  advantages  of  each  be  compared,  and  an  intelligent  conclusion  l>e  reached  as  to  which 
of  the  two  routes  is  the  more  desirable  from  an  engineering  standpoint. 

This  study  involved  examinations  of  the  terminal  harbors  and  approaches  and  the  locations 
selected  for  dams,  locks,  and  other  auxiliary  works;  a  series  of  borings  to  determine  the  nature 
of  the  subsurface  material  at  the  sites  for  locks  and  dams  and  along  the  canal  lines,  and  a  con- 
tinuance of  the  observations  of  rainfall  and  stream  flow,  and  of  the  lake  fluctuations  in  Nicaragua. 
Attention  was  also  to  be  given  to  the  supply  of  rock,  timber,  and  other  materials  in  each  country 
available  for  purposes  of  construction  and  maintenance. 

The  results  of  these  examinations  and  observations  and  the  data  and  material  obtained  were 
sent  from  time  to  time  to  the  headquarters  of  the  Commission  at  Washington,  where  they  were 
arranged  and  entered  upon  the  plats  and  profiles  of  the  canals,  under  the  direction  of  the  com- 
mittees, for  examination  and  consideration  in  reaching  their  conclusions  and  making  their 


On  the  9th  of  August,  1899,  the  Commission  left  New  York  for  Paris,  where  the  New 
ti.hu  pm*.  Panama  Canal  Company  opened  to  its  members  its  records,  maps,  plans,  and 

profiles,  and  the  results  of  the  surveys  made  and  the  data  collected  by  it  and 
the  old  Panama  Canal  Company.  Mr.  Maurice  Hutin,  the  director-general,  Mr.  L.  t  boron,  the 
chief  engineer,  and  other  officers  of  the  company  received  the  commissioners  with  great  courtesy 
and  were  ready  at  all  times  to  assist  them  in  making  a  study  of  this  route  in  all  its  aspects. 
A  special  meeting  of  the  Comite"  Technique  was  also  called  to  give  the  commissioners  such  oral 
explanations  as  they  might  desire,  some  of  its  members  coming  from  distant  parts  of  Europe  for 
the  purpose. 

While  in  Europe  the  Commission  also  visited  and  examined  the  Kiel  Canal  in  Germany,  the 
ou.r  .mi.  »mi.       North  Sea  Canal  in  Holland,  and  the  Manchester  Canal  and  Liverpool  docks 
in  England,  and  returned  to  New  York  on  the  29th  of  September. 
In  accordance  with  the  plan  of  investigation  determined  upon,  a  visit  was  afterwards  made 
by  the  Commissioners  to  Central  and  South  America.    The  purposes  of  this 
imut'kmZrin?*1**1  "*  v's*'  werc  to         a  personal  inspection  of  the  entire  canal  lines  in  Nicaragua 
and  Panama,  examine  the  work  already  done  by  the  parties  in  the  field,  give 
instructions  as  to  its  continuance,  familiarize  themselves  with  the  local  surroundings  and  physical 
features  of  the  sections  in  which  these  routes  are  located,  and  gather  such  information  as  would 
promote  the  object  for  which  the  Commission  was  organized. 

They  left  Now  York  on  the  tith  of  January,  1900,  for  Greytown.  Nicaragua.  After  spend- 
ing a  week  in  inspecting  the  harbor,  the  coast  line  near  the  eastern  terminus 
of  the  canal,  the  work  commenced  by  the  Maritime  Canal  Company  of  Nica- 
ragua, and  the  dredges,  railroad  plant,  and  other  property  it  had  left  there,  they  passed  over  the 
canal  line  from  the  mouth  of  the  San  Juan  to  Brito  on  the  Pacific,  stopping  at  the  locations 
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selected  or  deemed  suitable  for  dams,  lock*,  and  other  auxiliary  works,  and  at  other  points  where 
a  careful  examination  wan  desirable,  and  making  detours  from  the  main  line  when  ncccsaary. 
From  Brito  they  returned  to  the  lake  and  proceeded  to  Managua,  the  capital,  where  they  had 

fawn*  several  interviews  with  President  Zelaya,  with  reference  to  the  construction 

of  a  navigable  canal  through  Ni<n»raguan  territory  by  the  United  States. 
They  were  cordially  welcomed  by  the  President,  and  he  expressed  himself  favorably  with  refer- 
ence to  the  proposed  maritime  communication.  They  went  from  Managua  to  Corinto,  and  there 
took  a  steamer  for  Panama,  where  they  arrived  on  the  3d  of  March. 

As  the  disturl»ed  conditions  in  Colombia  rendered  it  inadvisable  for  the  Commission  to 

Pmmm  attempt  to  meet  the  President  at  Bogota,  the  State  Department,  at  the  request 

of  this  Commission,  communicated  with  the  Colombian  authorities  through 
the  United  States  minister  there  and  asked  that  a  representative  of  the  Government  be  appointed 
to  meet  the  commissioners  when  they  reached  the  country  and  give  them  such  information  and 
assistance  relative  to  their  mission  as  he  conveniently  could.  In  accordance  with  this  request 
Mr.  J.  T.  Ford,  the  consulting  engineer  of  the  Republic  in  technical  matters  connected  with  the 
Panama  Canal,  was  assigned  to  this  duty.  He  met  them  in  this  official  capacity  on  their  arrival 
at  Panama,  courteously  expressed  an  entire  willingness  to  aid  them  in  their  investigations,  and 
accompanied  them  from  day  to  day  upon  their  visits  to  different  point*  upon  the  canal  line  and 
elsewhere  during  their  stay  upon  the  isthmus. 

Fifteen  days  were  spent  in  the  department  of  Panama,  during  which  an  investigation  of  the 
route  from  sea  to  sea  was  made,  as  had  been  done  in  Nicaragua.  The  work  was  greatly  facilitated 
by  the  local  officers  of  the  New  Panama  Canal  Company,  who  placed  two  bouses  in  Colon  at  the 
sen-ice  of  the  commissioners,  furnished  a  special  train  each  day  to  take  them  from  point  to  point 
as  the  work  progressed,  permitted  them  to  use  their  maps  and  plans,  informed  them  as  to  the 
work  then  going  on,  accompanied  them  in  their  inspection  of  the  line,  and  exhibited  to  them  the 
plant  and  materials  purchased  by  the  old  canal  company  for  construction  purposes,  much  of 
which  was  stored  in  sheds  and  warehouses  at  different  points  on  the  isthmus.  1  hiring  this  period 
the  commissioners  went  over  the  entire  line  of  the  canal  from  Colon  to  Panama,  and  examined 
the  sites  for  the  different  auxiliary  works.  This  included  a  trip  to  the  upper  waters  of  the 
Chagres,  in  the  Alhajuela  region,  and  they  returned  in  boats,  so  as  to  have  an  opportunity  of 
seeing  the  river. 

The  Commission  is  indebted  to  Mr.  Louis  Rover,  director  on  the  Isthmus  of  the  New  Panama 
Canal  Company,  and  to  Col.  J.  R.  Shaler,  superintendent  of  the  Panama  Railroad  Company,  for 
courteous  attentions. 

On  the  lrtth  of  March  Mr.  George  S.  Morison  left  the  party  on  the  U.  S.  S.  Seorpitm  to 
twi  at  Mr.  lorim  to  ascertain  the  progress  of  the  explorations  in  Darien,  with  full  authority  to 
give  instructions  as  to  the  continuance  of  the  work  according  to  the  conditions 
which  he  might  find  upon  reaching  the  camps  of  the  different  working  parties.    The  Scorpion  had 
IkitMniH  '*°cn  awM'Snpn'  by  the  Navy  Department  to  aid  in  the  search  for  other  possible 

routes  in  Darien,  and  was  commanded  by  Lieut.  Commander  Nathan  Sargent, 
United  States  Navy,  who  rendered  valuable  assistance  in  the  explorations  made  in  that  section, 
and  met  the  responsibilities  which  rested  upon  him  creditably  and  successfully. 

From  Colon  the  majority  of  the  commissioners  went  to  Limon,  in  Costa  Rica.    Here  a  special 
Malta  trR'n  Wtt-S  P'1"'^  at  tne'r  disposal  to  convey  them  to  San  Jos*?,  the  capital. 

During  the  week  that  they  spent  in  this  city  they  conferred  freely  with 
President  Iglesias  upon  the  subject  of  an  interoceanic  canal  and  the  use 
of  the  territory  of  the  Republic,  as  far  as  necessary,  in  case  the  United  States  should  desire  to 
use  the  Nicaragua  route.    The  President  manifested  a  deep  interest  in  the  canal  project  and 
expressed  the  hope  that  it  would  be  successfully  accomplished. 

In  the  absence  of  Mr.  William  L.  Merry,  envoy  extraordinary  and  minister  plenipotentiary, 
accredited  to  Nicaragua  as  well  as  to  Costa  Rica,  the  Commission  was  greatly  aided  in  accom- 
plishing the  purposes  of  its  visit-*  at  San  Jose  by  Mr.  Rufus  A.  Lane,  secretary  of  legation  and 
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charges  d'affaires,  and  at  Managua  by  Mr.  Chester  Donaldson,  United  States  consul.  The 
members  of  the  Commission  are  also  indebted  to  these  gentlemen  for  many  personal  courtesies 
which  were  highly  appreciated. 

After  returning  to  the  United  State*,  the  Commission  took  up  for  consideration  certain  ques- 
tions relating  to  canal  construction,  which  had  to  be  determined  k'fore  com- 
pri^'"- "*"  "d  """  pleting  the  project*,  preparing  the  plans,  and  making  the  calculations  and 
estimates  for  the  principal  work  at  each  route  and  it*  auxiliaries.  The  most 
important  of  these  were  the  dimensions  of  such  a  canal  as  was  contemplated,  it*  locks  and  other 
works,  the  best  method  of  constructing  tbe  dams  and  the  materials  to  be  used,  and  the  unit 
prices  of  work  and  materials.  The  settlement  of  these  questions  required  a  knowledge  not  only 
of  vessels  then  in  use  but  of  those  which  were  being  constructed  and  planned,  so  as  to  form  a 
correct  judgment  as  to  what  the  shipping  interests  will  demand  by  the  time  a  canal  can  l>e 
completed;  also  the  cost  of  excavating  and  removing  vast  quantities  of  earth  and  rock,  at 
different  depths  and  under  different  conditions,  by  using  the  most  satisfactory  methods  and  the 
latest  improvements  and  inventions  in  machinery.  The  conclusions  reached  were  used  in  making 
tho  subsequent  plans,  computations,  and  estimates. 

Besides  these  questions  of  a  preliminary  character,  which  related  to  the  engineering  features 
of  the  canals,  there  were  others  which  had  to  be  considered.  Among  them 
.id"r*V.  ",""Uo""  were  the  treaty  relations  which  the  Republics,  within  whose  boundaries  these 
canal  routes  are  situated,  hold  toward  the  United  States  and  other  powers; 
the  grants  and  concessions  made  by  them  to  corporations,  associations,  and  individuals,  and  the 
cost  of  purchasing  those  still  in  force;  tbe  industrial  and  military  value  of  an  interoceanic  canal; 
the  cost  of  operation  and  maintenance  at  each  route;  also  the  liability  of  seismic  and  other 
disturbances  in  the  isthmian  country  and  their  probable  effect  upon  a  canal  and  its  auxiliary 
works  when  completed  and  in  operation. 

A  second  visit  was  made  to  Nicaragua  by  Mr.  Alfred  Noble  to  make  some  special  examina- 
tions, inspect  the  work  of  the  parties  in  the  field,  and  wive  them  such  further 
xi«ri#M        '  information  as  he  deemed  proper.    He  left  New  York  February  16,  1901, 

and  returned  March  26. 
The  different  working  parties  were  disbanded  as  they  finished  their  work,  the  laborers  were 
at  once  discharged,  and  the  engineers  and  other  assistants  were  brought  Iwck  to  the  United 
States,  where  some  of  them  have  since  Ikmmi  employed  in  office  work  in  Washington  under  the 
direction  of  the  Commission.  The  field  work  was  not  completed  till  June,  1901,  when  the  last 
detachment  of  assistants  returned  from  Nicaragua. 

The  results  of  all  these  investigations  and  the  final  conclusions  of  the  Commission  are 
embraced  in  different  chapters  of  this  report.  In  order  that  these  chapters 
may  not  Ik?  incuml»ered  with  matter  which  is  useful  mainly  for  reference, 
verification,  and  special  study,  many  of  the  papers,  documents,  treaties,  concessions,  grants, 
special  reports,  and  discussions  mentioned  in  the  text  are  attached  as 
appendixes  and  are  appropriately  designated  so  that  easy  reference  may  lie 
made  to  them  when  their  examination  is  desired. 

In  order  to  present  a  fuller  view  of  the  industrial  and  commercial  value  of  an  isthmian  canal 
*r«ui  rrpurt  «■  mm-  tnftn  cou*d  1x1  conveniently  done  within  the  limits  of  the  report  of  the  Com- 
Mri  u4  immnU  mim  mission,  Prof.  Emory  R.  Johnson,  a  member  of  the  Commission,  whose 
""*"'  previous  studies  had  qualified  him  to  deal  with  these  questions,  was  requested 

to  make  a  thorough  investigation  of  this  subject  and  present  the  results  in  a  special  report.  This 
has  been  done,  and  it  is  submitted  in  connection  with  this  report,  accompanied  by  appropriate 
charts  and  diagrams. 
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The  report  is  also  accompanied  by  maps  of  the  canal  routes  and  the  countries  where  they  are 
m^  rtf  located,  charts  of  the  terminal  harbors,  plans  and  profiles  of  the  projects, 

sketches  and  views  taken  at  different  points  along  and  in  the  vicinity  of  the 
canal  lines,  and  diagrams  and  other  representations  for  purposes  of  description  and  explanation. 
A  chapter  has  also  l>een  included,  giving  a  history  of  the  early  efforts  to  find  a  waterway  to 
11 1  i  ry  ^e  ^"ent>  OT  tn°  transit  routes  used  and  established  across  the  American 

isthmus,  when  no  strait  could  be  found  there  connecting  the  Atlantic  and 
Pacific  oceans,  and  of  the  different  plans  for  establishing  an  artificial  maritime  communication. 

The  explorations  and  researches  of  the  jwst  have  developed  the  projects  which  now  exist,  and 
it  is  believed  that  this  account  will  add  to  the  value  and  completeness  of  the  report  and  be  in 
harmony  with  the  purposes  of  the  investigation. 
S.  D.H-.  222,  58-2  2 
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HISTORY  OF  INTEROCEANIO  PROJECTS  AND  COMMTTNICATIONS. 

During  tli««  fifteenth  century  the  .subject  of  a  maritime  communication  with  the  countries 
and  peoples  in  (lie  Far  Kust  engaged  the  earnest  attention  of  many  enterprising  and  thoughtful 
men  in  the  European  States  bordering  upon  the  Mediterranean  Sea  and  the  Atlantic  Ocean  in 
the  belief  and  expectation  that  a  more  direct  route  to  those  distant  lands  would  result  in  greatly 
increasing  the  interchange  of  productions  which  had  for  many  centuries  contributed  to  the 
wealth  of  the  Western  nations,  notwithstanding  the  difficulties  and  disadvantages  under  which 
commercial  intercourse  hail  been  maintained. 

During  this  period  the  art  of  navigation  was  largely  and  continuously  developed,  the 
mariner's  compass  was  evolved  from  the  electric  needle,  the  properties  of  which  had  long  been 
known,  rough  instruments  were  devised  for  ascertaining  and  determining  the  position  of  vessels 
upon  the  great  deep,  and  the  mariner  began  to  venture  beyond  the  sight  of  familiar  landmarks; 
the  Portuguese  resolutely  pushed  forward  their  explorations  southward  along  and  near  the  west 
side  of  Africa,  new  capes  and  headlands  and  river  mouths  were  passed,  and  islands  and  groups 
of  islands  distant  from  the  coast  line  were  discovered,  some  by  those  who  were  driven  from 
their  course,  others  by  the  more  daring  who  steered  from  the  land  and  risked  for  a  while  the 
dangers  of  the  open  sea.  The  diffusion  of  the  geographic  knowledge  thus  gained  and  the  con- 
stant improvement  in  nautical  appliances  and  charts  inspired  incrcused  confidence  in  the  theory  of 
the  maritime  communication  and  its  ultimate  discovery,  and,  in  the  latter  part  of  the  century, 
brave  navigators  and  seamen  voluntarily  entered  upon  long  voyages,  through  untried  seas,  in 
search  of  new  pathways,  eastward  and  westward,  to  India,  China,  and  the  Spice  Islands,  under 
the  patronage  of  enlightened  monarch*,  who,  in  addition  to  their  desire  to  advance  the  com- 
mercial interests  of  their  people,  hoped  and  expected  that  new  possessions,  abounding  in  wealth, 
would  l>e  added  to  their  dominions. 

It  is  claimed  that  Africa  had  l»ecn  circumnavigated  and  was  known  to  be  a  great  ]».•!: insula 
ninny  centuries  before  the  Christian  em.    Herodotus  states  that  Pharaoh  Nccho,  who  reigned  in 
>wi,  .«jm~  Ep.vpl  from  616  to  600  B.  C,  sent  out  an  expedition  from  the  Hed  Set 

to  explore  its  coast,  which  passed  around  the  continent,  sailed  through  the 
Straits  of  Gibraltar,  and  in  the  third  year  returned  to  Kgypt  by  the  Mediterranean.  Hut  the 
evidence  upon  which  this  and  other  early  voyages  rest  is  scarcely  more  than  traditional,  and  they 
left  no  permanent  impressions  and  were  followed  by  no  practical  results. 

Hut  if  there  was  a  sea  route  to  India  eastward  it  was  surely  in  this  direction,  and  the  Portu- 
guese had  been  persistent  in  their  efforts  to  discover  it.     By  1+86  their 
«i«r""lw«l,')lllt!"**  explorations  along  the  west  coast  of  Africa  had  extended  to  alx>ut  the  twentieth 
degree  of  south  latitude.    In  1487  an  expedition  was  sent  out  by  John  II, 
under  the  command  of  Bartholomew  Dias,  to  continue  the  explorations  until  the  southern  point 
of  tho  continent  should  be  reached.    Near  Cape  V'oltas,  on  the  southern  bank  of  Orange  River, 
he  met  tempestuous  weather  and  was  driven  far  below  the  cape  of  which  he  was  in  search  without 
seeing  it.    When  he  regained  the  land  he  advanced  easterly  as  far  as  a  point  he  named  Santa 
Cruz,  near  Algoa  Bay,  where  he  raised  a  stone  cross,  as  had  been  done  at  other  point*  along  the 
coast,  in  proof  of  the  fact  that  he  claimed  the  country  for  his  king.    The  cape  was  not  seen  till 
he  sailed  homeward,  and  in  memory  of  the  trying  circumstances  under  which  he  had  gone  by  it 
on  the  outward  voyage  he  named  it  the  Stormv  Cape,  but  King  John,  in  full 
.f  ««d  h^.  **   ww  that  the  gatcway  to  the  gut  W|ls  now  opc„  dirwtcd  that  it  shoidd  be 

called  the  Cape  of  Good  Hope. 
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Notwithstanding  the  general  rejoicing  over  the  successful  voyage  made  by  Dias,  this  hope 
not  realized  till  eleven  years  later.  Various  causes  delayed  the  sending  out  of  another 
expedition,  but  at  length  Vasco  de  Gama  sailed  with  four  vessels  to  follow  up  the  results 
already  obtained,  and,  if  practicable,  to  proceed  to  the  eastern  countries. 
He  left  Lisbon  July  H,  1497.  passed  safely  around  the  southernmost  point  of 
Africa,  crossed  the  Indian  Ocean,  touching  at  various  points  on  his  way, 
and  00  the  17th  of  May,  U98,  sighted  the  high  land  on  the  const  of  India.  Three  days  later  he 
anchored  his  fleet  before  Calicut,  on  the  Malilmr  coast.  After  an  eventful  voyage  he  returned 
to  Portugal  in  August  or  September,  14W,  and  was  received  with  distinguished  honors  and 
magnificent  displays.  Two  of  his  vessels  and  more  than  half  of  his  men  bad  lieen  lost,  but  the 
groat  problem  of  opening  a  maritime  communication  with  the  eastern  countries  had  been  solved, 
and  the  most  sanguine  expectations  that  had  been  indulged  in  were  more  than  realized. 

Portugal  improved  the  opportunities  which  this  great  discovery  opened;  other  expeditions 
were  sent  by  this  new  route  to  the  Orient;  every  sea  was  entered  and  every 
m^'laam  Z'?o"\r*r  clMAt  wplorod;  she  planted  her  colonies  and  trading  stations  wherever  desir- 
able locations  were  found;  her  arms  were  everywhere  trinmpliant;  her  ships 
opened  and  maintained  a  lucrative  commerce  with  India,  China,  and  the  Spico  Islands.  This 
commerce  stimulated  her  home  industries  and  brought  vast  wealth  to  the  Kingdom,  and  for 
nearly  half  a  century  she  enjoyed  wonderful  prosperity  and  power,  and  held  a  foremast  place 
among  the  nations  of  Europe. 

Hut  liefore  the  discovery  of  the  eastern  communication  had  I  teen  completed  the  studies  of 
Columbus  had  convinced  him  that  the  same  countries  could  be  more  speedily 
reached  by  sailing  westward.  He  had  no  correct  idea  of  the  size  of  the  world 
nor  of  the  distance  from  Europe  to  the  Asiatic  coast  and  the  neighboring  islands,  but.  supposed 
that  it  was  several  thousand  miles  less  than  it  afterwards  proved  to  1h>.  He  reached  this  conclu- 
sion from  the  delineations  upon  the  rude  maps  of  the  world  then  in  existence,  based  upon  actual 
geographic  knowledge  when  it  was  available,  and  when  it  was  wanting  upon  hearsay  and  imagi- 
nation and  conjecture. 

When  he  embarked,  under  the  auspices  of  Ferdinand  and  Isnliella,  at  Palos,  on  the  3d  day  of 
August,  li'.i'l,  upon  the  voyage  which  resulted  in  the  discovery  of  America,  it  was  with  the  con- 
fident expectation  that  a  favorable  result  would  carry  him  to  the  eastern  shores  of  the  Old  World 
or  to  some  island  in  those  regions  which  might  lie  across  the  track  of  his  vessels.  He  was  there- 
fore not  disappointed  when  he  discovered  island  after  island,  but  not  the  mainland,  and  he  believed 
that  by  sailing  beyond  these  the  continent  could  lie  found.  When  upon  his  second  voyage  he 
passed  along  the  southern  coast  of  Culm,  in  I4W,  he  announced  that  it  was  some  part  of  the  Old 
World  far  remote  from  Europe,  and  his  officers  and  clew  joined  in  certifying  their  l>clief  in  this 
opinion.  When  he  felt  obliged  to  turn  back,  he  still  lielieved  that  if  he  could  continue  his  voyage 
in  the  same  direction  some  port  would  in  the  end  l»e  reached  whence  he  could  communicate  with 
the  Grand  Khau  of  Tartary,  to  whom  Ferdinand  had  given  him  letters.  On  his  third  voyage,  in 
1498,  he  discovered  South  America,  near  the  delta  of  the  Orinoco.  He  named  it  Tierra  Finna 
and  regarded  it  as  another  part  of  the  Asiatic  continent.  When  lie  left  Spain  in  1502,  on  his 
fourth  and  last  voyage,  his  intention  was  to  go  still  farther  westward  and  endeavor  to  find  a 
strait  that  would  lead  to  India.  He  would  thus  complete  his  great  discovery  and  demonstrate  the 
correctness  of  the  theories  upon  which  his  expeditions  had  Im'cii  undertaken.  Hi-  reached  Hon- 
duras and  followed  the  coast  line  to  Darien.  but  long-continued  and  severe  storms,  the  hostile 
attitude  of  the  Indians,  and  the  discouragement  of  his  followers  interfered  with  his  plans  and 
progress,  and  with  sorrow  and  regret  he  turned  toward  HUpaniola  with  his  shattered  ships 
before  he  had  accomplished  the  long-hoped-for  result,  in  which,  however,  his  faith  had  not  abated. 
When  he  died,  on  the  I'lith  day  of  May.  1."><H>,  he  was  still  fully  satisfied  that  his  discoveries  were 
in  the  eastern  part  of  the  Old  World,  and  never  fully  realized  the  extent  and  grandeur  of  his 
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The  success  of  these  voyages  aroused  the  activity  of  other  nations,  and  England,  France,  and 
Portugal  vied  with  Spain  in  tliis  tield  <>/  enterprise  and  adventure.  Each 
* expedition  returned  with  reports  of  additional  discoveries,  northward  and 


southward,  from  Ijtihrador  to  Brazil,  hut  no  strait  was  found  which  opened 
a  way  to  the  Asiatic  coast,  and  it  began  to  be  realized  that  these  newly  found  islands  and  countries 
did  not  Is-long  to  the  Eastern  continent,  but  that  a  new  world  had  been  discovered. 

Strong  confirmatory  proof  in  support  of  this  view  was  afforded  in  Septoml>er,  1513,  by 
Vaseo  Nunez  de  Balboa,  then  governor  of  a  province  in  Darien  known  as 
ci»c.  *  '  "  Castilla  del  Oro.    The  Indians  had  told  him  of  a  great  sea  beyond  the 

mountains,  and  he  determined  to  organize  an  expedition  and  go  in  search  of 
it.  He  crossed  from  Santa  Maria  de  la  Antigua,  the  capital  of  his  province,  a  city  founded  in 
150'.i  or  loin,  near  the  Atrato  Hiver,  to  a  point  near  Caledonia  Bay.  where  Ada  was  afterwards 
built;  thence  he  proceeded  with  a  considerable  foreo  of  Spaniards  and  Indians  across  the  divide, 
and  on  the  25th  day  of  the  month  reached  a  high  ridge  alx>ve  the  gulf  which  he  named  San  Miguel. 
Advancing  beyond  his  companions  to  a  favorable  elevation,  he  was  the  first  European  to. behold 
the  great  ocean  to' the  south,  which  he  called  the  South  Sea,  from  the  direction  in  which  he 
viewed  it.  The  march  was  continued  to  the  coast,  and  four  days  later  he  entered  the  sea  and 
with  great  ceremony  claimed  it  by  the  right  of  discovery  for  his  royal  master,  the  King  of  Spain. 

Before  the  news  of  this  great  achievement  reached  the  King.  Balboa  had  been  superseded  as 
governor,  through  the  efforts  of  his  enemies,  by  Pedro  Arias  de  Avila.  better  known  as  Pedra- 
rias.    This  was  a  bitter  disappointment  to  him,  for  the  Indians  had  told  him 
diul^wridimUmri*'    "hen  he  crossed  the  isthmus  of  a  rich  country  to  the  south,  abounding  in  the 
precious  metals,  and  he  had  planned  the  construction  of  a  fleet  to  navigate 
the  new  .sea,  confident  of  his  ability  to  discover  this  country  and  make  himself  master  of  its 
wealth.    The  accomplishment  of  these  results  twenty  years  later  by  l'izarro,  who  was  with  Bal- 
boa upon  his  famous  expedition,  shows  that  his  plans  and  expectations  were  not  unreasonable. 
When  Ferdinand  received  the  report  that  a  great  sea,  beyond  his  possessions  in  the  new 
world,  had  lieen  added  to  his  empire  he  desired  to  recognize  the  importance 
of  the  event  by  bestowing  suitable  honors  upon  the  discoverer,  but  was  not 
willing  to  restore  him  to  the  governorship.    The  reward  came  in  1515,  when 
Ballsm  was  appointed  adelantado  of  the  Southern  S*a  and  captain-general,  but  these  distinc- 
tions were  to  be  enjoyed  under  the  supervision  of  Pedrarias  as  his  superior.    In  the  following 
year  the  adelantado  obtained  the  consent  of  the  governor  to  enter  upon  the  long  desired  voyage 
and  he  established  his  headquarters  on  the  north  side  of  Caledonia  Bay,  at  his  former  starting 
point,  where  he  laid  out  the  town  of  Acla.    The  expedition  required  ships  on  the  opposite  side  of 
the  isthmus  and  he  undertook  their  construction. 

Suitable  trees  were  abundant  only  on  the  Atalantic  side,  and  he  conceived  the  project  of 
preparing  all  his  materials  there  and  transporting  them  over  the  mountain 
range  on  the  backs  of  Indians,  to  l>e  put  together  at  some  navigable  point  on 
one  of  the  streams  flowing  into  the  waters  of  the  South  Sea.  The  place 
selected  was  on  a  river  then  called  Rio  do  las  Balsas,  or  River  of  the  Rafts,  prolmbly  the  same  as 
the  Savana.  though  the  authorities  are  not  agreed.  Thousands  of  Indians  were  brought  together 
from  all  directions,  materials  for  four  brigantines  wen-  prepared,  and  the  work  was  carried  for- 
ward under  merciless  taskmasters,  Spaniards  and  negroes.  When  the  builders  began  to  put  the 
limbers  together,  many  of  them  were  found  to  be  worm-eaten,  and  a  new  lot  had  to  he  prepared: 
then  a  tempest  arose,  and  the  deluging  rains  swept  away  the  materials  and  buried  them  with  mud 
in  the  swamps  and  low  grounds.  Balboa  with  unshaken  resolution  sent  out  the  woodcutters 
again,  and  dispatched  parties  for  fresh  supplies  of  provisions,  and  others  to  forage  on  the  natives 
to  satisfy  the  immediate  wants  of  his  force. 

For  months  the  Indians  continued  their  unaccustomed  toil,  through  swamps,  across  streams, 
over  mountain  heights,  ill  fed,  under  a  tropical  sun.  and  if  made  desiderate  bv 
their  hardships  and  sufferings  any  tried  to  escaj)e  bloodhounds  were  put  on 
their  tracks. 
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Bishop  Quevado  testified  before  the  Spanish  court  that  500  poor  wretches  perished  in  this 
work,  while  Las  Casas  says  the  deaths  were  nearer  2,000  in  numlier.  But 

Traatlt      |.|»nn«».  '  .  "  ,    .  , 

the  undertaking  was  accomplished,  the  four  brigantines.  in  separate  pieces, 
were  carried  from  sea  to  sea,  put  together  on  the  Balsas,  and  Balboa  selected  Isla  Rica,  the 
largest  of  the  Pearl  Islands,  as  his  rendezvous,  and  frequent  journeys  were  made  thither  from 
Ada  in  connection  with  the  arrangements  for  the  expedition.  A  short  trip  was  made  to  the 
eastward  and  the  little  fleet  returned  to  Ishi  Rica  ready  for  the  southern  voyage;  hut  lieforc  he 
set  out  Balboa  was  summoned  by  lYdrarias  to  Ada.  charged  with  treasonable 
conduct,  and,  after  the  form  of  a  trial,  was  condemned  and  beheaded  in  the 
latter  part  of  151".  Thus  closed  the  career  of  the  brave  and  unfortunate  man  who  first  marked 
out  a  line  of  transit  across  the  Isthmus  and  demonstrated  its  practicability. 

Meanwhile  the  search  for  a  westward  waterway  to  the  eastern  side  of  the  old  continent  had 
been  continued,  and  after  manv  fruitless  efforts  its  cxiVtcneo  was  finally 
demonstrated  by  Ferdinand  Magellan,  twenty  years  after  the  famous  voyage 
of  Viaoo  de  (iama  around  the  Cape  of  (iood  Hope  to  India,  and  the  result  was  accomplished,  as 
in  the  case  of  the  eastern  passage,  by  sailing  around  the  southern  point  of  the  continent  and  not 
by  a  strait  connecting  the  two  oceans  farther  north. 

Magellan  was  a  Portuguese  navigator  in  the  service  of  Charles  V,  the  successor  of  Ferdinand 
upon  the  Spanish  throne.    He  set  sail  from  San  Lucar  de  Barrameda  on  the  20th  of  September, 
1519,  with  five  ships,  reached  the  mouth  of  the  La  1'lata,  sailed  southerly  along  the  coast  of 
Patagonia,  and  discovered  the  strait  which  still  bears  his  name,  which  sepa- 

|)Ki''ii>  f  t  strait 

rates  the  island  of  Terra  del  Fuego  from  the.  mainland.  He  sup|x>sed  this 
island  belonged  to  a  southern  continent,  and  this  view  prevailed  until  14510,  when  two  Dutch 
navigators,  Van  Schouten  and  Le  Maire.  found  the  jwissage  around  Cape  Horn.  Magellan 
successfully  worked  his  way  through  the  strait  and  on  the  2*th  of  November,  1520,  found  the 
great  sea  beyond,  which  he  named  the  Pacific  Ocean,  on  account  of  the  fine  weather  which  he 
experienced  there.  His  crews  were  discouraged  and  mutinous  anil  his  provisions  ran  short,  but 
with  undaunted  resolution  he  continued  his  voyage  toward  the  Asiatic  coast,  making  additional 
discoveries  on  his  way,  until  he  reached  the  Philippine  Islands.  There,  on  the  island  of  Matau, 
near  Zebu,  he  lost  his  life  in  an  encounter  with  the  natives  on  the  27th  of  April,  1521.  One 
vessel  had  lieen  wrecked  on  the  eastern  roast  of  Patagonia,  another  deserted  the  expedition  and 
sailed  homeward  after  the  western  opening  of  the  strait  had  been  discovered  but  before  its  passage, 
and  a  third  hecaine  unscaworthy  and  was  burned  at  the  Moluccas.  The  two  remaining  separated 
after  the  death  of  Magellan.  The  Trhniliul  sailed  for  Panama  and  the  Victory  returned  home- 
ward around  the  Cape  of  (iood  Hope  and  reached  San  Lucar.  the  port  from  which  the  expedition 
had  started  three  years  liefore,  on  the  lith  of  September.  1522.  under  the  command  of  John 
Sebastian  del  Cano,  having  on  hoard  only  IN  of  the  2*55  persons  who  had  embarked  with  Magellan. 
Espinosa,  captain  of  the  Triuiihui ',  and  three  of  his  men  returned  to  Spain  five  years  later  in  a 
Portuguese  vessel.  The  voyage  to  Panama  hud  lieen  abandoned  in  consequence  of  continued 
storms,  and  the  Trinidml  returned  to  the  Moluccas  and  was  seized  by  the  Portuguese.  It  finally 
reached  Ternate,  a  small  island  of  this  group,  where  it  went  ashore  in  a  squall  and  went  to  pieces. 

w«rw  rirraawtintni    *  or       *'r>it  ,mle  H  (*on,in"°lls  v".vage  had  been  made  around  the  world,  and 
a  new  maritime  route  had  Ikmmi  found  to  the  far  eastern  countries  and  islands 
in  l>oth  directions,  but  this  western  passage  did  not  reduce  the  distance  nor  satisfy  the  wishes  of 
those  who  sought  a  direct  way  thither  by  the  discovery  of  a  connecting  strait  along  the  coast 
line  of  the  new  continent. 

Though  all  previous  attempts  had  been  baffled  the  belief  in  the  existence  of  such  a  strait  was 
not  entirely  abandoned,  and  efforts  to  discover  it  were  still  prosecuted,  but  they  were  mainly 
«-ontined  to  the  isthmian  section,  from  Mexico  to  Darien,  where  it  had  been  developed  that  the 
two  oceans  were  least  widely  separated. 
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After  Charles  V  came  to  the  throne  of  Spain  in  1516  he  took  great  interest  in  the  explora- 
<h.ri»Ti.iiiterr>i«du  tio"  o{  tho  South  Sea  and  the  discovery  of  a  connecting  strait.  He  charged 
duruTrrj  of  inurix.mir  the  governors  of  his  American  provinces  to  have  the  entire  coast  line  thor- 
oughly examined  and  overj  bay  and  river  mouth  that  offered  a  possible 
solution  of  the  problem  was  entered  and  explored.  In  1523  the  Emperor  wrote  from  Valladolid 
to  Cortes  to  make  careful  search  for  the  passage  which  would  connect  the  eastern  and  western 
shores  of  the  New  World  and  shorten  by  two-thirds  the  route  from  Cadiz  to  Cathay.  Cortes,  in 
replying,  assured  him  that  his  wishes  would  bo  diligently  carried  out,  and  that  he  had  great 
hopes  of  success,  adding  that  such  a  discovery  "would  render  the  King  of  Spain  piaster  of  so 
many  kingdoms  that  ho  might  call  himself  lord  of  the  world." 

It  was  in  accordance  with  this  policy  that  Gil  Gonzales  de  Avila  was  sent  out  from  Spain  to 
succeed  Balboa,  with  instructions  to  search  along  the  coast  of  the  South  Sea 
for  the  western  opening  of  a  strait  connecting  with  the  Atlantic.    He  had 
authority  to  use  the  vessels  that  Balboa  had  constructed,  but  Pedrarias 
refused  to  deliver  them  to  him,  and  in  order  to  carry  out  the  royal  commands  he  took  to  pieces 
the  two  caravels  in  which  he  and  his  followers  crossed  the  ocean,  transported 
vil^T™.  tmrnZf*  "  tncnl  at'rOHS  tne  isthmus  along  the  route  used  by  Balboa,  and  rebuilt  them  at 
the  Balsas  on  the  Pacific  side.    These  were  lost,  and  he  constructed  others 
with  which  he  sailed  northward  along  the  coast  from  the  Ray  of  Panama  in  January.  1522,  until 
they  were  found  to  Ih>  unseaworthy.    They  were  repaired  and  the  exploration  was  continued  to 
the  Bay  of  Fonseca,  but  Gil  Gonzalez  proceeded  by  land  with  4  horses  and  100  men  and  dis- 
covered Lake  Nicaragua,  which  he  named  after  Nicarao.  a  chief  whom  he  met 
at  or  near  the  present  site  of  Rivas  and  from  whom  he  at  first  received  kind 
treatment.    He  found  the  country  rich  in  gold,  and  took  formal  possession 
of  it  for  his  sovereign.    Afterwards,  encountering  serious  opposition  from  the  Indians,  he 
retreated  to  the  coast  and  was  so  fortunate  as  to  meet  the  vessels  on  their  return  voyage  after  an 
unsuccessful  search  for  the  strait.    When  they  reached  Panama  the  news  soon  spread  that  a 
great  inland  sea  had  been  discovered  only  a  few  leagues  from  the  Pacific.    Pedrarias  claimed  that 
it  was  within  the  limit*  of  his  jurisdiction  and  at  once  undertook  its  con- 
quest.   He  established  a  city  at  Granada,  near  the  shore  of  the  lake,  and 
reduced  the  Indians  to  subjection.    It  was  at  first  reported  that  there  was  an 
opening  from  the  lake  to  the  South  Sea,  but  a  careful  examination  of  the  surrounding  country 
„„,.,,„.,.,    .    .,„„.,„   failed  to  develop  such  a  connecting  channel.    Among  the  early  settlers  was 
trim  latt .Mtarwn«4<m>  Capt.  Diego  Machuca,  who,  in  152!*,  undertook  a  thorough  exploration  of 
I>ake  Nicaragua  and  its  eastern  outlet.    A  felucca  and  brigantine  were  con- 
structed on  its  shores  and  were  placed  under  his  command  with  200  men  and  some  canoes.  His 
land  force  kept  within  reach  of  his  flotilla  and  he  entered  the  Posaguadero  River,  now  the  San 
&«,id.  u  ti» k«  j»>    ',ualb  »"d  attempted  its  passage.    He  found  the  navigation  difficult  in  places 
liecause  of  the  rapids,  and  those  in  one  part  of  the  river  still  bear  his  name. 
Overcoming  all  difficulties,  he  reached  the  Atlantic,  but  was  uncertain  as  to  the  locality,  and 
kept  along  the  coast  with  his  vessels  in  a  southeasterly  direction  till  he  reached  the  Spanish 
settlement  at  Nombre  de  Dios.    At  a  later  period  sea  vessels  passed  regularly  up  and  down  the 
river,  making  voyages  between  Granada  and  Spain,  Cuba,  and  South  America.    This  commerce 
was  maintained  as  late  as  1037,  according  to  Thomas  Gage,  an  English  monk,  who  visited  Nica- 
ragua in  that  year,  but  there  were  delays  and  difficulties  in  passing  the  rapids. 

While  efforts  were  being  made  to  find  a  maritime  channel  between  the  two  oceans  which 
washed  the  shores  of  the  Spanish  provinces  in  the  New  World,  the  importance  of  a  permanent 
communication  across  the  Isthmus  by  land  was  not  overlooked.    Soon  after  the  discovery  by 
Balboa,  Ferdinand  ordered  that  a  line  of  posts  be  established  from  sea  to  sea, 
and  the  plan  was  carried  out  by  his  successor.    Ada  was  first  selected  as  the 
Atlantic  terminus,  but  it  was  afterwards  determined  that  it  was  too  far  to 
the  cast,  and  in  1510  Nombre  de  Dios  was  founded  and  the  Atlantic  port  was  there  established. 
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After  an  examination  of  the  Pacific  coast,  the  site  of  old  Panama  was  fixed  upon  as  a  suitable 
place  to  establish  a  city  upon  the  western  side  of  the  Isthmus.    A  settlement 
was  commenced  there  in  August.  1517,  mid  in  'September,  1521,  it  was  made 
a  city  by  royal  decree,  with  special  privileges  and  a  coat  of  arms.    It  became  the  Pacific  ter- 
minus of  the  line  of  posts,  and  a  road  was  at  once  constructed  between  the  two  cities,  crossing 
the  Chagrcs  at  Ouees.    This  road  was  cut  through  the  forests,  the  trees 
.^Z'utTm**.  °*         often  being  used  to  make  the  swamps  passable;  bridge*  were  laid  across  the 
streams,  and  rocks  were  removed  front  their  beds  to  make  the  passage  over 
the  mountains  less  difficult.    The  way  was  paved,  and  according  to  some  accounts  was  only  wide 
enough  for  riders  and  beasts  of  burden,  but  Peter  Martyr  says  that  two  carts  could  pass  one 
another  upon  it.    In  151*7  Porto  Bello  was  made  the  eastern  port  of  entry  instead  of  N ombre  de 
Dios.    It  had  a  better  harlx>r,  was  easier  of  access,  was  well  supplied  with  fresh  water  the  year 
round,  was  nearer  to  Panama,  and  the  location  was  more  healthy  than  Nombre  de  Dios,  which  had 
frequently  been  denounced  in  memorials  to  the  Spanish  court  as  "the  sepulcher  of  Spaniards.'' 

In  1534,  or  soon  after  that  date,  a  route  by  water  for  boats  and  light-draft  vessels  was  estab- 
lished from  Nombre  de  Dios  along  the  coast  and  up  the  Chagres  to  Cruces.  This  was  accom- 
plished by  removing  obstructions  which  had  interfered  with  the  navigation  of  the  river,  but  the 
use  of  the  paved  way  was  not  discontinued. 

The  value  of  this  interoccanie  communication  increased  every  year.    After  the  conquest  of 
Pizarro  vast  quantities  of  gold  and  silver  were  brought  from  the  mines  of 
P<>nl  to  Panama,  carried  across  the  Isthmus  on  the  king's  horses,  kept  for 
that  purpose,  and  transported  from  the  eastern  terminus  of  the  paved  way  in 
royal  galleons  to  Spain. 

As  the  Spanish  colonies  and  provinces  increased  in  imputation  the  commerce  and  travel  across 
the  Isthmus  grew  in  importance.  At  certain  times  when  vessels  were  due  from  Spain  fairs  were 
i.ir.  it  iiri,„„,  hold  at  Cartagena  and  Nombre  de  Dios,  and  later  at  Porto  Bello,  which  were 
>o«h»»d»i>inii.«»<iiNiri«  attended  by  the  merchants  of  the  Spanish  Main  and  the  countries  bordering 
upon  the  Pacific.  Caravan*  from  Panama  crossed. to  the  Atlantic  terminus 
with  products  to  be  disposed  of  at  these  fairs.  With  the  proceeds  such  manufactured  articles  as 
were  needed  by  the  colonists  and  settlers  were  purchased  from  the  Spanish  ships  and  distributed 
at  Panama  after  recrossing  the  Isthmus,  many  of  them  going  to  Peru  and  Central  America, 
where  the  abundance  of  gold  assured  a  ready  and  profitable  market. 

The  commerce  of  the  Isthmus  increased  during  the  century  and  Panama  became  a  place  of 
rru.    it  «f  ruiai     Kreat  mercantile  importance,  with  a  profitable  trade  extending  to  the  Spice 
'  Islands  and  the  Asiatic  coast.    It  was  at  the  height  of  its  prosperity  in  15S5, 

and  was  called  with  good  reason  the  tollgate  between  western  Europe  and  eastern  Asia.  Mean- 
while the  commerce,  whose  tolls  only  brought  such  benefits  to  Panama,  enriched  Spain,  and  her 
people  were  generously  rewarded  for  the  aid  given  by  Ferdinand  and  Isaliella  in  the  effort  to 
open  a  direct  route  westward  to  Cathay,  notwithstanding  the  disadvantages  of  the  isthmian 
transit. 

Another  of  the  early  transits  across  the  isthmian  country  was  at  Tehuantepec.  When  Cortes 
was  instructed  by  Charles  V  to  search  for  the  desired  strait  he  proceeded 
with  his  usual  energy  to  carry  out  the  w  ishes  of  the  Emperor,  lie  had  ob- 
tained from  Montezuma  in  1520  a  description  of  the  country  to  the  south,  with  a  drawing  of  the 
gulf  coast  representing  the  Iwys  and  rivers.  The  indications  at  the  mouth  of  the  Coatzacoaleos 
appearing  favorable,  he  had  it  examined  and.  though  no  strait  was  discovered,  the  isthmus  pre- 
sented advantages  for  transit  which  he  found  serviceable  in  his  subsequent  operations.  When 
he  had  completed  the  conquest  of  Mexico  he  sent  out  vessels  to  explore  the 
coast  in  all  directions,  along  the  Pacific  as  well  as  the  (iulf  of  Mexico,  and 
in  1527  he  sent  an  cx|>cditioii  to  the  Moluccas,  hoping  to  establish  a  direct 
trade  with  those  regions.  The  forests  of  Tan  fa.  on  the  Atlantic  slope,  supplied  abundance  of  tim- 
ber suitable  for  shipbuilding,  and  it  was  transported  to  each  coast  to  lie  used  in  l>oth  seas.  With 
timber  from  this  source  he  constructed  vessels  on  the  coast  near  Tehuantepec  for  his  expeditions 
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in  the  Pacific,  the  olher  materials  being  carried  from  the  Gulf  of  Mexico  across  the  Isthmus. 
The  most  important  result  of  the  coastwise  explorations  was  the  discovery  of  the  Gulf  of  Cali- 
fornia and  the  adjacent  peninsula,  hut  neither  along  the  shore  of  this  gulf  nor  elsewhere  upon 
the  Pacific  side  did  any  channel  open  a  passage  to  the  Atlantic.  But  though  Cortes  failed  to  find 
the  strait,  the  course  he  marked,  up  the  Coatzaeoalcos,  across  the  dividing  ridge,  and  down  the 
Pacific  slope  to  Tebuantepec,  became  an  important  route  of  communication 
between  the  Atlantic  and  Pacific.  A  port  and  extensive  works  were  estab- 
lished at  the  western  terminus,  and  a  profitable  trade  was  opened  and  maintained  with  the  Spanish 
provinces  on  the  Pacific  and  with  the  countries  and  islands  in  and  near  the  eastern  part  of  Asia 
on  the  one  side  and  with  the  Atlantic  ports  and  Spain  on  the  other. 

The  importance  of  a  maritime  connection  and  the  discouraging  results  of  the  efforts  to 
discover  a  natural  channel  between  the  two  oceans  suggested  to  many  minds  the  idea  of  a  ship 
BMpcml.  canal,  and  the  successful  transits  at  the  different  points  mentioned  and  the 

relatively  short  distance  across  the  isthmus  at  each  caused  them  t«  l>e 
regarded  at  an  early  jieriod  as  favorable  locations  for  canal  routes.  Tehuantepee,  Nicaragua, 
Panama,  and  Darien  each  had  its  advocates. 

According  to  one  authority  Charles  V  directed  that  the  Isthmus  of  Panama  be  surveyed  with 
this  purpose  in  view  as  early  as  1520.    In  February,  1534,  a  royal  decree  was  confirmed  directing 
that  the  space  between  the  Chagres  and  the  Pacific  1m-  examined  bv  experi- 
I'sbmh  enced  men,  and  that  they  ascertain  the  Itest  and  most  convenient  means  of 

effecting  a  communication  between  the  navigable  waters  of  the  river  and  the 
ocean  and  the  difficulties  to  be  met  in  the  execution  of  such  a  project.  The  governor.  Pascual 
Andagoya,  reported  that  such  a  work  was  impracticable,  and  that  no  king,  however  powerful  he 
might  lie,  was  capable  of  forming  a  junction  of  the  two  seas  or  of  furnishing  the  means  of 
carrying  out  such  an  undertaking. 

Charles  ahdicated  the  throne  of  Spain  in  1.1**5  and  was  succeeded  by  his  son.  Philip  II,  who 
reiirned  till  1">!»H.    Under  the  new  monarch  the  policv  of  the  kinifdom 

Pollry  of  1'hlllp  II.  * 

changed,  the  search  for  the  strait  was  abandoned,  the  number  of  ports 
through  which  the  gold  and  silver  from  the  mines  of  his  American  provinces  flowed  to  Spain 
was  limited,  and  the  project  of  a  ship  canal  l>etween  the  two  oceans,  across  the  American 
peninsula,  was  no  longer  prosecuted.  While  these  new  possessions  opened  a  constantly  widening 
field  for  commerce  and  furnished  an  inexhaustible  supply  of  the  precious  metals,  why  seek  for 
or  construct  a  maritime  communication  through  the  continent  into  the  ocean  beyond  for  other 
explorations  in  tbe  hope  of  new  discoveries?  Here  was  actual  fruition.  Why  waste  effort  and 
time  and  money  in  regions  still  more  remote,  where  all  was  uncertainty?  Beside*,  an  owning 
through  the  isthmus  would  afford  rival  nations  favorable  opportunities  to  visit  the  shores  of  the 
new  possessions,  gain  information  as  to  their  resources  and  advantages,  and  invite  aggression  and 
conquest,  in  case  of  war.  It  was  also  urged  that  the  opening  of  a  canal  through  the  isthmus 
would  be  in  opposition  to  the  will  of  the  Almighty,  who  had  placed  this  Imrrier  in  the  way  of 
navigation  between  the  two  oceans,  and  they  who  should  attempt  to  remove 
it  would  incur  the  Divine  displeasure.  The  Atrato  region  offered  favorable 
conditions  for  a  transit,  particularly  f°r  the  commerce  between  Peru  and  the  Spanish  main. 
Some  of  its  tributaries  take  their  rise  far  to  the  south  and  near  the  Pacific  coast,  but  the  policy  of 
Philip  prevented  the  establishment  of  a  channel  of  communication  there,  and  the  navigation  of 
the  river  was  forbidden  under  penalty  of  death. 

This  jHilicy,  adopted  by  Philip  II.  continued  for  two  centuries  after  his  death.  The  subject  of  a 
maritime  connection  was  an  attractive  one  and  was  often  discussed.  In  connection  with  it 
exploral ions  were  made  from  time  to  time  and  much  geographic  and  topographic  information 
relating  to  the  Spanish  provinces  in  the  isthmian  country  was  collected,  but  it  was  not  published 
to  the  world,  and  if  any  scientific  data  valuable  for  canal  purjioses  were  obtained  they  were  not 
available  when  the  subject  was  revived  in  the  nineteenth  century  and  the  question  of  the  feasi- 
bility of  the  different  projects  U-gan  to  receive  serious  consideration. 
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The  most  notable  event  relating  to  the  connection  of  the  two  oceans  which  occurred  while 
this  policy  of  King  Philip  was  maintained  was  the  attempt  of  William  Patcr- 
^*\rt'a^u.*T''>''m,  **  *°n  to  establish  a  Scotch  colony  in  Darien.  In  1»J1*5  the  Scotch  Parliament 
passed  an  act  authorizing  the  formation  of  a  company  to  trade  from  Scotland 
to  Africa  and  the  Indies.  It  received  the  royal  sanction  June  2»i,  lfi'Jo,  and  William  III  issued 
letters  patent  to  carry  out  the  terms  of  the  act.  The  company  organized  under  this  authority  is 
generally  known  as  the  Darien  Company,  and  in  July,  lt5i»JS,  it  sent  out  an  expedition  from  Edin- 
burgh with  three  ships  ami  two  tenders,  having  1,200  men  on  board,  with  the  intention  of  settling 
on  the  American  Isthmus.  William  Paterson  was  the  originator  of  this  scheme.  He  had  become 
acquainted  with  the  advantages  of  the  Darien  section  while  engaged  as  a  merchant  in  the  West 
Indies,  and  from  a  knowledge  of  the  movements  and  exploits  of  the  buccaneers.  The  vessels 
arrived  safely  at  Darien  and  anchored  in  a  bay  which  they  called  Caledonia  Hay,  a  name  it  still 
retains.  The  colonists  entered  into  friendly  relations  with  the  Indians  and  Iwught  lands  from 
them.  They  named  the  country  Caledonia  and  established  a  settlement,  which  they  called  New 
Edinburgh,  on  a  small  |>etiinsula,  which  formed  a  harbor,  which  still  bears  the  name  of  Port 
Kscoccs.  A  fort  was  built  for  the  protection  of  the  settlement,  which  they  named  New  St. 
Andrews,  and  a  channel  was  cut  across  the  peninsula,  so  that  the  sea  might  encompass  the  city 
and  fort. 

While  no  attempt  was  made  to  construct  a  canal  or  to  open  a  communication  with  the  South 
Sea,  the  patent  under  which  the  company  was  organized  authorized  colonies  to  be  planted  in  Asia, 
Africa,  or  America,  and  Paterson's  plan  contemplated  the  ultimate  establishment  of  settlements 
and  ports  on  both  oceans,  so  as  to  open  commercial  connections  with  all  part*  of  the  world.  One 
of  the  tirst  acts  of  the  colonial  government  was  to  declare  freedom  of  trade 
t»n^7ili"n.mw°»i'«iiil".  to  those  of  all  nations  who  might  l>e  concerned  with  them,  and  full  and  five 
liberty  of  conscience  in  matters  of  religion.  The  success  of  this  first  colony 
would  have  been  followed  by  efforts  to  establish  others  on  the  Pacific  side,  with  which  a  transit 
route  would  then  have  been  opened,  "but  the  colonists  became  discouraged,  the  supply  of 
provisions  failed,  a  vessel  sept  out  with  fresh  stores  foundered  off  Cartagena,  the  unhealthfulness 
of  the  climate  tilled  their  hospitals  and  graveyard,  and  in  less  than  eight  months  the  survivors 
abandoned  the  settlement,  and  only  a  small  remnant  lived  to  return  to  Scot- 
land. Other  vessels  were  sent  out  with  more  emigrants  before  these  disasters 
were  known,  others  followed  them  a  few  months  later,  and  fresh  attempts  were  made  to  establish 
a  permanent  colony,  but  with  no  better  results.  In  addition  to  their  other  troubles  and  misfor- 
tunes, Spain  protested  that  her  territory  was  being  invaded,  and  a  military  force  was  sent  to 
drive  them  from  the  country.  The  few  survivors  at  length  capitulated,  and  after  the  loss  of 
more  than  "2,000  lives  and  the  expenditure  of  vast  sums  of  money  the  company  abandoned  the 
promising  scheme  which  Paterson  had  planned  and  inaugurated. 

During  this  jjeriod  communication  Mween  the  two  sea*  was  maintained  at  the  locations 
already  mentioned.  As  Panama  declined  in  importance  much  of  its  business  was  transferred  to 
Nicaragua.  The  shortest  distance  from  ocean  to  ocean  was  in  the  Darien 
section.  The  general  course  marked  out  by  Halboa  was  followed  by  the 
buccaneers  in  some  of  their  incursions  against  the  Spanish  settlements  and  posts  in  the  seven- 
teenth century.  Captain  Sharp  crossed  here  when  he  made  his  successful  attack  in  1HS0  upon 
Villa  Maria  on  thoTuyra  River,  but  no  continuous  transit  was  ever  maintained,  probably  because 
of  the  fierce  and  j»ersistent  hostility  of  the  Indians  toward  the  Spaniards, 
ij^^*"*  in^tiif  to  sp»n<  Tnov  aidw|  the  buccaneers  l>eeause  they  were  warring  against  their  special 
enemies  and  not  because  they  wanted  white  men  to  enter  their  Iwrders.  The 
Indians  in  this  section  were  never  subdued,  though  forts  and  strongholds  and  mission  stations 
were  from  time  to  time  established  on  Caledonia  Pay  and  at  other  points  on  the  Atlantic  side  and 
on  the  rivers  emptying  into  the  Gulf  of  San  Miguel.  They  had  secret  passes  through  the  moun- 
tains, caves  in  which  their  canoes  could  be  safely  concealed,  trails  from  their  villages  by  which 
they  could  pass  freely  from  point  to  point,  and  a  system  of  signals  by  which  they  could  give 
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notice  of  the  movements  and  approach  of  their  enemies;  with  these  advantage*  they  often  made 
Successful  raids  upon  the  Spanish  settlements,  slaughtered  the  garrisons,  and  destroyed  their 
works. 

Under  the  administration  of  Andre's  de  Ariza,  who  became  governor  of  the  province  in 
1774,  a  determined  effort  was  made  to  bring  the  Indians  under  subjection  to 


Aril***  rovil  In  k*»r 

the  Spanish.  Militaty  posts  were  again  established  on  both  sides  of  the 
isthmus;  Puerto  Prineipi,  on  the  Savana  River,  was  fortified  and  garrisoned,  and  a  trail  was  cut 
thence  to  the  Chucunaqtie,  near  the  mouth  of  the  I*  Paz,  which  was  afterwards  known  as 
Ariza 's  road.  It  was  deemed  best  to  connect  these  posts  on  the  Atlantic  and  Pacific  by  a  military 
road,  and  with  this  purpose  in  view  a  reconnaissance  was  made  from  Caledonia  Bay  across  the 
divide  to  the  terminus  of  Ariza's  road,  under  the  direction  of  Manuel  Milla  de  Santa  Ella,  who 
found  that  it  was  practicable.  But  the  Indians  objected  to  the  occupation  of  their  country  for 
this  purpose  and  threatened  resistance.  Their  opposition  was  so  serious  that  the  plan  was 
abandoned,  and  no  regular  communication  between  the  two  coasts  was  ever  accomplished.  The 
Spaniards  became  satisfied  that  their  supremacy  yielded  them  no  advantages 
Jimm'n'^i^*^'' commensurate  with  its  cost,  and  in  171*0  entered  into  a  treaty  with  the 
Indians,  by  which  they  agreed  to  abandon  their  military  posts  and 
withdraw  from  the  country. 

Toward  the  latter  part  of  the  eighteenth  century  there  was  a  revival  of  interest  in  the  subject 
of  a  maritime  communication  between  the  two  oceans  through  the  American 
Isthmus.  Some  pieces  of  ancient  bronze  cannon  in  the  castle  of  San  Juan 
d'L'lloa,  at  Vera  Cruz,  in  Mexico,  were  accidentally  discovered  in  1771  to 
have  been  cast  in  Manila,  in  the  Philippine  Islands.  It  seemed  improbable  that  they  had  been 
transported  thither  by  water  around  either  continent,  as  the  only  commercial  intercourse  with  the 
islands  had  been  through  the  Pacifie  portof  Tehuantepec.  The  subject  was  investigated,  and  it  was 
satisfactorily  proved  by  old  records  and  traditions  among  the  inhabitants  of  the  Isthmus  that 
the  cannon  had  been  transported  from  Tehuantepec*  to  the  mouth  of  the  Coatzacoalcos  by 
the  route  established  in  the  days  of  Cortez.  This  transit  had  long  been  abandoned,  but  the 
remembrance  of  its  former  importance  had  been  preserved,  though  in  the  lapse  of  time  the 
difficulties  and  obstructions  attending  the  passage  had  been  forgotten.  The  viceroy  of  Mexico,  in 
the  hope  that  it  would  afford  a  favorable  location  for  a  canal,  determined  to  have  the  country 
examined,  so  as  to  ascertain  its  topography  and  the  practicability  of  opening  a  maritime  commu- 
nication between  the  two  oceans,  and  two  engineers,  Augustin  Cramer  and  Miguel  del  Corral, 
were  directed  to  survey  the  Isthmus  and  report  the  result  of  their  investigations.  They  made  an 
exploration  up  the  Coatzacoalcos  and  found  that  its  source  was  not  near  Tehuantepec,  as  they 
■nniiif  fMw  had  (>een  led  to  suppose;  nor  did  any  river  have  a  channel  flowing  into  each 

ocean.  Instead  of  a  river  communication  they  found  a  range  of  mountains 
of  considerable  height  lietween  the  headwaters  of  the  streams  emptying  into  opposite  seas.  In 
one  place  they  reported  that  the  mountains  formed  a  group  rather  than  a  continuous  chain,  and 
that  a  valley  existed,  through  which  a  canal  of  small  dimensions  was  practicable,  connecting  two 
rivers  on  opposite  slopes,  which  would  form  a  continuous  communication  across  the  Isthmus. 

Charles  III  was  then  upon  the  throne  of  Spain  and  had  interested  himself  in  the  work  that 
had  been  undertaken  at  Tehuantepec.    Not  satisfied  with  its  results,  be  authorized  an  investiga- 
tion to  be  made  in  Nicaragua  to  determine  the  practicability  of  connecting  the  lakes  with  the 
Pacific.    The  work  was  undertaken  by  Manuel  Galisteo  in  177!t,  and  a  report  was  made  in  1781 
full  of  discouragement.    In  it  he  stated  that  l^ake  Nicaragua  was  134  feet 
(puYMuVHuHrtM!"™'  higher  than  the  Pacific,  and  that  high  mountains  intervened  between  the  lakes 
and  the  ocean  which,  in  his  opinion,  made  their  connection  impracticable. 
Notwithstanding  this  npoft,  a  company  was  afterwards  formed  under  the  patronage  of  the 
Crown  to  undertake  the  project,  and  the  route  selected  was  from  I^ake  Nicaragua  along  the  Sajsm 
River  to  the  Gulf  of  Nicoya.    The  royal  licet  in  the  Pacific  was  directed  to  aid  this  work  by 
further  surveys,  but  the  project  was  never  commenced  and  no  further  progress  was  made  in  the 
construction  of  an  interoceanic  communication. 
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When  Galistco's  party  set  out  in  1779  they  were  accompanied  in  a  private  capacity  by  the 
British  agents  at  Belize,  and  the  territory  claimed  in  the  name  of  the  Mosquito  Indians.  After 
their  return  they  made  favorable  representations  of  the  country  they  had  visited,  and  declared 
that  the  canal  project  was  entirely  feasible.  This  manifestation  of  interest  in  the  subject  was 
followed  by  an  invasion  of  the  country  early  in  1780,  after  Spain  had  declared  war  against  Great 
Britain.  The  invading  expedition,  under  the  command  of  Captain  Poison, 
set  out  from  Jamaica.  Admiral  Horatio  Nelson,  then  a  post  captain,  was  in 
charge  of  the  naval  o|>orations.  Nelson,  in  his  dispatches,  states  the  general 
purpose  of  the  expedition  as  follows:  *'In  order  to  give  facility  to  the  great  object  of  govern- 
ment I  intend  to  possess  the  Lake  of  Nicaragua,  which  for  the  present  may  be  looked  upon  as  the 
inland  Gibraltar  of  Spanish  America.  As  it  commands  the  only  water  pass  between  the  oceans, 
its  situation  must  ever  render  it  a  principal  post  to  insure  passage  to  the  Southern  Ocean,  and  by 
our  possession  of  it  Spanish  America  is  divided  in  two." 

The  plan  of  the  campaign  was  to  enter  the  mouth  of  the  San  Juan  River,  rapture  Fort  San 
Pin  »f  «•»■  i««         Juan,  at  Castillo  Viejo,  take  possession  of  all  other  fortified  positions  on  the 
river  and  lakes,  occupy  the  cities  of  Granada  and  Leon,  then  push  on  to 
ltealejo,  by  the  seizure  of  which  they  would  complete  their  control  of  the  province  and  the  lines 
of  communication  between  the  two  oceans. 

The  attacking  party  went  up  the  San  Juan  in  boats  and  met  with  no  resistance  till  a  small 
island,  named  San  Bartolotne,  an  outpost  of  the  enemy,  was  reached.    This  was  soon  captured, 
and  two  davs  later  Fort  San  Juan  at  Castillo  Viejo  was  besieged.    After  a 

I  tfttr-  nt  <  VI.).,.  *  _  _      *  jjji 

stubl>orn  resistance,  protracted  for  ten  days,  the  fort  was  surrendered  and 
the  garrison  was  allowed  to  march  out  with  the  honors  of  war.  The  invading  force  had  little 
protection  from  the  constant  rains,  their  numl>ers  were  daily  reduced  by  deadly  fevers  and  other 
prostrating  diseases,  their  situation  Isxanie  distressing,  longer  stay  was  useless  and  would  have 
been  fatal  to  the  few  survivors,  and  reluctantly  the  expedition  was  abandoned.  Of  the  crew  of 
Nelson's  ship,  the  l[!iich!nbn»>k\  2oo  in  number.  87  fell  sick  in  one  night,  only  10  were  living 
soon  after  the  return  of  the  expedition  to  Jamaica,  and  Nelson  himself  was  in  such  an  enfeebled 
condition  that  his  life  was  saved  only  by  careful  nursing. 

This  terminated  the  effort  to  weaken  the  Spanish  power  in  Ceutral  America,  and  in  the  treaty 
of  1783,  which  terminated  the  war,  Great  Britain  relinquished  whatever 
y]'."\ll\  .Bd's^i^1"""  territorial  rights  she  may  have  claimed  there.  While  the  privilege  of  cutting 
wood  for  dyeing  was  granted  to  English  settlers,  it  was  only  to  be  exercised 
in  a  part  of  Honduras,  with  certain  specified  l>oundaries,  within  which  the  woodcutters,  then  dis- 
persed through  the  country,  were  required  to  retire  within  eighteen  months.  The  British 
agreed  to  demolish  their  fortifications  within  this  district  and  to  instruct  their  settlers  to  build  no 
new  ones,  and  they  recognized  and  declared  Spain's  rights  of  sovereignty. 

Owing  to  delays  in  the  retirement  of  the  woodcutters  within  the  agreed  limits  by  the  time 
specified,  new  complications  arose  l»etween  the  two  powers  and  the  negotiations  which  followed 
null  u im.  resulted  in  another  treaty  which  was  signed  at  London  in  July,  1786.  By 

the  new  convention  the  district  allotted  to  the  woodcutters  was  enlarged  and 
their  privileges  were  increased,  but  they  were  not  to  establish  any  plantation  of  sugar,  coffee, 
cocoa,  or  other  like  article,  or  any  manufacture  by  means  of  mills  or  other  machines  except  saw- 
mills for  preparing  their  timber  for  use.  The  reason  given  for  this  restriction  was  that  "all  the 
lands  in  question  Is-ing  indisputably  acknowledged  to  belong  of  right  to  the  Crown  of  Spain,  no 
settlement  of  that  kind  or  the  population  which  would  follow  could  be  allowed."  In  another 
article  all  the  restrictions  specified  in  the  treaty  of  17S8  for  the  entire  preservation  of  the  right 
of  the  Spanish  sovereignty  over  the  country  were  confirmed.  Another  article  related  to  the 
Mosquito  country,  in  which  England  had  exercised  a  protectorate  over  the  Indians  and  had 
assisted  them  in  resisting  the  authority  of  Spain.  In  it  Spain  was  pledged,  by  motives  of 
humanity,  not  to  exercise  any  severity  against  the  Mosquitos  on  account  of  their  former  connec- 
tion with  the  English,  and  his  Britannic  Majesty  agreed  to  prohibit  his  subjects  from  furnishing 
I  or  military  supplies  to  the  Indians. 
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These  treaty  obligations  wore  disregarded  by  Great  Britain  as  no  longer  binding  after  the 
Spanish  provinces  acquired  their  independence.  The  protectorate  over  the  Mosquito  Indians 
was  revived  and  new  territorial  rights  wen*  set  up  in  Central  America.  Nicaragua  claimed 
sovereignty  over  the  Mosquito*  and  resisted  what  she  regarded  as  the  encroachment  of  the  British. 
The  latter  claimed,  on  behalf  of  the  Indians,  that  their  territory  extended  to  the  Snn  Juan,  and 
in  took  possession  of  the  jxn-t  at  the  mouth  of  the  river,  raised  the  Mosquito  flag  there,  and 
init,  !*«««•»  Urn*  elianged  its  name  from  Sm  Juan  to  Grey  town.  In  1  s.V*  a  treaty  was  made 
«f  between  Great  Britain  and  (iuatemala  by  which  the  title  of  the  former  to 
the  settlements  made  in  and  near  the  Bay  of  Hondums,  known  as  Belize, 
was  recognized  and  the  boundaries  were  defined.  In  18*10  a  treaty  was  made  between  Great 
Britain  and  Nicaragua  l»v  which  the  protectorate  over  the  Mosquito*  was  to 

Tremtj    Muni    Cirnl  .  i         i  •  ■    j   i        i  ji 

Briuia  *«d  Mnnni  «f  cease  in  three  months,  the  territory  occupied  bv  them  was  to  be  under  the 


imm)  ■>  to  Bi>M|iito  in.  sovereignty  of  Nicaragua,  its  boundaries  were  defined,  extending  no  farther 
south  than  the  river  llama,  and  (ireytown  was  declared  a  free  port.  But 
the  Indians  were  to  have  the  right  of  self-government,  and  Nicaragua  was  pledged  to  respect 
their  customs  and  regulations,  and  not  to  interfere  with  them,  provided  they  were  not  inconsistent 
with  the  sovereign  rights  of  the  Republic.  It  was  also  provided  that  Nicaragua  should,  for  ten 
years,  pay  to  the  Mosquito  authorities  §.r>,ouo  annually  to  promote  their  improvement  and  provide 
for  the  maintenance  of  the  government  they  were  to  establish  for  themselves  within  their  district. 
In  another  article  it  was  declared  by  the  contracting  parties  that  the  treaty  was  not  to  l>e 
■oxiiito  U4iu>  lamr-  construed  so  as  to  prevent  the  Mosquito  Indians  at  any  time  in  the  future 
lata  BVpaaiir  of  from  agreeing  to  absolute  incorporation  into  the  Republic  of  Nicaragua,  on 
the  same  footing  and  subject  to  the  same  laws  as  other  citizens.  This 
solution  of  a  long-existing  muse  of  irritation  and  disturbance  was  reached  in  November,  18!>4, 
when  a  convention  of  the  tri!>es  assembled  under  the  direction  of  their  chief  and  agreed  that 
their  territory  should  become  a  department  of  the  Republic. 

At  the  dose  of  the  eighteenth  century  Spain  continued  to  maintain  her  sovereignty  over 
the  entire  isthmian  country,  but  the  Cordilleras  still  kept  the  two  oceans 
th»rUMmith tZltlrT     llP"rt:  tn<?  "Id  transits  had  fallen  into  disuse  and  her  intercourse  with  the 
western  ports  of  her  American  provinces  was  maintained  almost  entirely  by 
way  of  Cape  Horn  and  the  Cape  of  Good  Hope;  the  chief  exception  being  at  Tehuantepec.  where 
a  communication  across  the  isthmus  had  once  more  liccn  opened. 

No  actual  progress  in  the  way  of  establishing  a  maritime  communication  from  the  Atlantic 
to  the  Pacific  had  been  made  during  the  three  hundred  years  of  Spanish  occupation.  Baron 
Von  Humboldt,  who  visited  New  Spain  about  this  time  and  took  a  great 
»rn"  H"■,K'1',,'*  *U1"  interest  in  this  subject,  deplored  the  lack  of  accurate  knowledge  of  the 
physical  features  of  the  isthmian  country.  After  making  his  investigations 
he  said  that  there  was  not  a  single  mountain,  plain,  or  city  from  Granada  to  Mexico  of  which 
the  elevation  above  the  sea  was  known.  It  was  even  a  matter  of  doubt  whether  nn  uninterrupted 
chain  of  mountains  existed  in  the  provinces  of  Veragua  and  Nicaragua. 

The  publications  of  Humboldt  were  extensively  read  and  revived  the  interest  of  the  com- 
mercial nations  of  the  world  in  this  subject.  The  Spanish  Cortes  was  aroused  to  action  and  in 
April,  1814,  passed  a  formal  decree  for  the  construction  of  a  canal  through  the  peninsula  for 
vessels  of  the  largest  size  and  provided  for  the  formation  of  a  conqiany  to  undertake  the  enter- 
prise, but  it  led  to  no  results  and  Spain's  opportunities  to  obtain  the  glory  of  opening  this  great 
highway  for  the  commerce  of  the  world  terminated  in  1*23,  when  the  last  of  her  Central  and 
South  American  provinces  succeeded  in  establishing  their  independence. 

The  States  of  New  Granada.  Venezuela,  and  Kcuador  united  in  l8li»  in  forming  the  Republic 
of  Colombia,  with  Simon  Bolivar  as  President.    This  continued  till  1831, 
when  they  separated  into  three  independent  republics. 
In  1823  Guatemala.  San  Salvador,  Honduras,  Nicaragua,  and  Costo  Rica,  having  successfully 
>..ra>atiua  of  »a>r>t    resisted  the  efforts  of  Iturbide  to  extend  the  power  of  Mexico  over  them. 
^7r.™VVJt"r.i  established  the  Federal  Republic  of  the  United  Provinces  of  Central 
*■«!«.  America. 


Digitized  by  Google 


REPORT  OK  rilE  ISTHMIAN  CANAL  COMMISSION.  29 

The  governmental  changes  wrought  by  these  successful  revolutions  and  the  formation  of 
these  new  confederations  were  followed  l>y  a  revival  of  interest  in  the  interoceanic  communiea- 
tion.  Aaron  H.  Palmer,  of  New  York,  and  his  associates  made  proposals  to  the  new  Republic  of 
Central  America  with  a  view  to  the  construction  of  such  a  work,  which  were  favorably  regarded. 
But  before  any  action  was  taken  Don  Antonio  .lose  Caiiaz,  the  envoy  extraordinary  representing 
the  Republic  at  Washington,  was  instructed  to  call  the  attention  of  the  Government  of  the  United 
States  to  the  subject.  He  accordingly  addressed  a  letter  to  Mr.  Clay,  then  Secretary  of  State, 
on  the  8th  day  of  February.  18:45.  assuring  him  that  nothing  would  lie  more  grateful  to  "  the 
Republic  of  the  Centre  of  America"  than  the  cooperation  of  the  American 
Aw*r*« prwJ**!'  P00'''0  tn0  °on!*II'uot'°'>  or  ■  OMmJ  of  communication  through  N'icaragua. 
u»n«  to l  aimi  sutm.  so  that  they  might  share,  not  only  in  the  merit  of  the  enterprise,  but  also  in 
the  great  advantages  which  it  would  produce.  He  stated  that  a  company  of 
respectable  American  merchants  was  ready  to  undertake  the  work  as  soon  as  it  could  be  arranged 
by  a  treaty  between  the  two  governments,  and  that  if  a  diplomatic  agent  were  appointed  and 
instructed  upon  the  matter,  he  was  prepared  to  do  what  he  could  on  the  part  of  the  Republic  he 
represented  in  the  arrangement  of  the  business.  Mr.  Clay  made  a  favorable  response  to  this 
communication,  assuring  the  minister  that  the  importance  of  uniting  the  two 
ci^*P***'  VwUrT  seas  by  canal  navigation  was  fully  realized  and  that  the  President  had  deter- 
mined to  instruct  the  charg^  d'affaires  of  the  United  States  to  investigate 
with  the  greatest  care  the  facilities  which  Nicaragua  offered.  He  added  that,  if  this  investiga- 
tion confirmed  the  preference  which  it  was  helieved  this  route  possessed,  it  would  be  Decenary 
to  consult  Congress  a*  to  the  nature  and  extent  of  the  cooperation  which  should  be  given  toward 
the  completion  of  the  work. 

The  proposed  instructions  were  not,  however,  given  until  February,  182fi,  when  a  letter  was 
addressed  to  Mr.  Williams,  the  charge  d'affaires,  in  which  he  was  informed 
that  the  President  desired  to  1m>  put  in  possession  of  such  full  information 
ujx»n  the  subject  as  would  serve  to  guide  the  judgment  of  the  constituted  authorities  of  the 
United  States  in  determining  their  interests  and  duties  in  regard  to  it  The  matter  was  after- 
wards referred  to  in  the  official  correspondence  with  the  Department,  but  it  does  not  appear  that 
the  desired  information  was  ever  furnished. 

When  it  was  proposed  to  bold  a  congress  of  different  nations  at  Panama  in  182t>.  and  Presi- 
dent Adams  had  appointed  commissioners  to  represent  the  Uuited  States, 
they  were  advised  in  their  letter  of  instructions  that  a  cut  or  canal  for  pur- 
poses of  navigation  somewhere  through  the  isthmus  that  connects  the  two  Americas,  to  unite  the 
Pacific  and  Atlantic  weans,  would  form  a  proper  subject  of  consideration  at  the  congress  when  it 
should  assemble.  The  opinion  was  also  expressed  that,  if  the  work  should  ever  be  executed,  the 
l»enetits  of  it  ought  not  to  Is-  exclusively  appropriated  to  any  one  nation,  but  should  bo  extended 
to  all  parts  of  the  globe  upon  the  payment  of  just  compensation  or  reasonable  tolls. 

But  without  waiting  for  governmental  action  on  the  part  of  the  United  States,  the  Republic 
of  Central  America,  on  the  ltith  of  June.  IH'2H,  decreed  that  proposals  should  be  received  for  the 
right  to  construct  an  inU-roceanic  canal,  accepted  the  terms  offered  by  Aaron  H.  Palmer  and  his 
ostrtj  tarrira  „„»..  associates,  and  entered  into  a  contract  with  them.  The  canal  was  to  l>e  for 
rmtrari  Mr  ro»trartt«a  the  navigation  of  vessels  of  the  largest  burden  and  was  to  be  commenced 
01  twelve  months  after  the  signing  of  the  contract  or  sooner,  if  possible,  but 

in  case  of  insurmountable  difficulty  the  time  for  beginning  was  to  be  extended  for  not  more 
than  six  months.  The  contract  was  to  remain  in  force  as  long  as  might  1k>  necessary  for  the 
reimbursement  of  the  capital  invested  in  the  construction  of  the  canal  and  the  fortifications  for  its 
defense,  together  with  interest  at  the  rate  of  10  per  cent  per  annum,  and  for  seven  yearsafter  such 
reimbursement  the  company  of  construction  was  to  receive  half  of  the  net  proceeds  of  the  canal, 
the  expense  of  collection  and  repairs  being  deducted.  The  navigation  and  passage  through  the 
canal  was  to  be  common  to  all  friendly  and  neutral  nations  without  any  exclusive  privilege.  The 
contract  can  be  seen  in  full  by  reference  to  Report  No.  145.  House  of  Representatives,  Thirtieth 
Congress,  second  session,  pages  8fi3-3«7. 
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Mr.  Palmer  next  attempted  to  organize  a  company  to  undertake  the  construction  of  a  canal 
under  this  contract,  to  he  i-allcd  the  Central  American  and  United  States 
i mm  sui^."Inl"ic  "d  A,,antic  Hnd  i'»«iH<-  Canal  Company,  with  a  capital  stock  of  $.r).0iH),iKMi. 
fwWtfrirtfttiFr  With  this  purpose  in  view,  in  October,  182tl.  he  assigned  the  contract  in 
trust  to  De  Witt  Clinton  and  four  others,  to  he  held  by  them  until  an  act  of 
incorporation  could  he  obtained  for  the  proposed  company.  In  December  he  went  to  London, 
furnished  with  letters  of  introduction  to  the  American  minister  and  other  influential  persons, 
issued  a  prospectus,  and  for  ten  months  endeavored  to  secure  the  aid  of  capitalists  there  in 
disposing  of  the  stock,  but  was  unsuccessful  and  the  contract  was  never  executed. 

The  Central  American  Republic  afterwards  entered  into  negotiations  with  a  company  in  the 
Netherlands  for  the  construction  of  a  canal  across  Nicaragua,  and  a  l«asis  for 


lfnT^Miliy  *  an  agreement  was  adopted  by  the  two  Houses  of  Congress  in  Septemlter  and 

December,  lK3i>.  When  the  Administration  at  Washington  heard  that  such 
a  contract  had  been  made  or  was  about  to  be  made,  Mr.  Kdward  Livingston,  then  Secretary  of 
State,  directed  the  United  States  minister  at  Guatemala  to  ascertain  the  facts  and  to  signify  to 
the  Government  that  the  United  States  would  consider  themselves  as  entitled  to  the  same 
advantages,  in  passing  through  the  canal  or  using  the  terminals,  as  were  accorded  to  other 
nations.    The  effort,  however,  ended  in  failure  and  the  project  was  abandoned. 

After  this  failure  the  Congress  of  the  Republic  of  Central  America  again  turned  to  the 
United  States  and  offered  to  grant  to  the  Government  the  right  to  construct  a  canal.  In 
response  to  this  action  the  Senate,  on  March  3,  1H35,  passed  a  resolution 
requesting  the  President  to  consider  the  expediency  of  opening  negotiations 


Centra!  A—*-. 

an «u>.  i  nH*"uu*r"  with  other  nations,  particularly  with  the  republics  of  Central  America  and 
New  Granada,  for  the  purpose  of  protecting  by  suitable  treaty  stipulations 
such  individuals  or  companies  as  might  undertake  to  unite  the  Atlantic  and  Pacific  oceans  by  the 
construction  of  a  ship  canal  across  the  American  isthmus  and  of  securing  forever  to  all  nations 
the  free  and  equal  right  of  navigating  it  on  the  payment  of  reasonable  tolls. 

President  Jackson  acted  upon  this  resolution  by  sending  Mr.  Charles  Riddle  to  visit  Nica- 
ragua and  Panama,  with  instructions  to  examine  the  different  routes  of 
tr"'*"1*'™  111  oiIot   communication  that  had  been  contemplated,  whether  by  canal  or  railroad, 
»u.  °"  '*  *  making  such  observations  and  inquiries  on  his  route  as  would  enable  him  to 

prwure  copious  and  accurate  information  in  regard  to  the  practicabilitj'  of 
the  different  projects,  and  to  procure  such  public  documents  as  were  obtainable  relating  to  the 
different  plans,  and  copies  of  all  laws  and  contracts  made  and  entered  into  by  the  two  Govern- 
ments with  reference  to  the  construction  of  such  a  communication,  and  any  surveys  ami  estimates 
of  cost  of  any  of  the  project*  that  could  be  procured.  Rut  the  mission  led  to  no  satisfactory 
results,  and  on  January  !»,  1837,  a  message  was  sent  to  the  Senate  to  the  effect  that  it  was  not 
expedient  at  that  time  to  enter  into  negotiations  with  foreign  Governments  with  reference  to  a 
transisthmian  connection. 

In  January.  183S,  Aaron  Clark,  mayor  of  New  York,  and  a  few  other  influential  citizens 
presented  the  subject  to  the  House  of  Representatives  in  a  memorial,  urging 
■•acrui  o*  km*  ci.rk  the  great  national  importance  of  a  navigable  waterwav  between  the  Atlantic 
«::hr.r.r.»:  .,...,„.:.      and   1  acinc,  and  recommending  that  negotiations  lie  opened  with  New 
Granada  and  Central  America  and  the  great  jiowers  of  Europe  for  the 
purpose  Of  entering  into  a  general  agreement  for  the  promotion  of  this  object,  and,  as  a 
preliminary  step,  that  competent  engineers  lie  sent  to  the  isthmian  country  to  make  explorations 
and  surveys,  so  as  to  determine  the  most  eligible  route  and  the  cost  of  constructing  such  a  work. 

This  memorial  was  referred  to  the  Committee  on  Roads  and  Canals  and  led  to  an  interesting 
and  valuable  report,  which  was  presented  by  Mr.  C.  K.  Mercer,  March  2,  1839.  in  the  Twenty - 
fifth  Congress,  third  session,  and  is  designated  as  H.  R.  Report  322.  The 
Rol^i.ii'c.nT.r'iHj*.0"  value  of  a  canal  was  fully  recognized,  but  no  action  was  recommended,  except 
to  request  the  President  to  open  or  continue  negotiations  with  foreign 
nations  ac  cording  to  the  terms  of  the  former  Senate  resolution  and  in  harmony  with  the  wishes 
of  the  memorialists.    The  resolution  favoring  this  action  was  at  once  adopted. 
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President  Van  Buren  sent  another  agent,  Mr.  John  L.  Stephens,  to  the  isthmus.    He  recom- 
mended the  Nicaragua  route  as  the  most  desirable,  and  estimated  the  eost  of 
a  canal  there  at  $25,1100.000,  but  did  not  think  the  time  was  favorable 
for  undertaking  such  a  work  because  of  the  unsettled  and  revolutionary 
condition  of  the  country. 
During  the  time  that  these  memorials  and  resolutions  were  being  considered  by  Congress, 
tmd  efforts  were  being  made  to  obtain  concessions  from  the  States  through 
whose,  territory  the  canal  routes  extended,  examinations  were  made  from 
i  to  time  to  determine  the  feasibility  and  cost  of  the  different  projects. 
In  1824  the  Mexican  Government  and  the  State  of  Vera  Cruz  each  appointed  a  commission 
to  make  a  reconnaissance  of  the  isthmus  of  Tehuanlepec,  the  former  under 
JtCrtbl'1 1 1  h,°'Ll*m  the  supervision  of  Juandc  Orbcgoso,  the  latter  under  Tadeo  Ortiz.  Their 
reports  contain  much  valuable  information  relating  to  the  geography,  topog- 
raphy, productions,  and  resources  of  the  country.    But  their  examinations  demonstrated  that 
greai  difficulties  opposed  tho  construction  of  a  navigable  canal  through  the  isthmus,  and  they 
reported  that  the  only  available  expedient  to  lie  adopted  was  a  carriage  road  from  tho  navigable 
waters  of  the  Coatzacoaleos  River  to  the  lagoons  on  the  south  coast.    This  they  considered  both 
easy  and  advantageous.    The  rejM>rt  of  Orbcgoso  is  found  in  House  Report  322,  Twenty-fifth 
Congress,  third  session. 

A  survey  of  the  Nb-aragua  route  was  made  by  Mr.  .John  Baily.  who  had  been  sent  out 
by  an  Knglish  company  in  1S2H  to  explore  the  coutitry  and  negotiate  for 
a  concession.  Failing  in  his  main  purpose,  he  had  remained  in  Central 
America,  and  in  1837was  employed  by  President  Morazin  to  determine  the  best  location  for 
a  canal.  The  route  that  he  favored  was  from  San  Juan,  now  Grcytown.  to  Lake  Nicaragua, 
Hcross  the  lake  to  the  Lajas,  and  thence  to  San  Juan  del  Sur  on  the  Pacific. 

The  harbor  of  (ireytown  presented  "as  many  conveniences  as  would  lie  required;"  it 
could  "be  entered  at  all  seasons  and  in  all  weathers  without  risk;"  it  furnished  good  anchor- 
age in  4  or  5  fathoms  of  water,  and  there  was  no  danger  within  it.  San  Juan  del  Sur  offered 
similar  advantages  as  a  Pacific  terminus,  with  a  depth  of  In  fathoms.  He  proposed  to  use 
the  San  Juan  through  its  entire  length.  This  would  require  the  removal  of  the  rocks  at  the 
rapids,  the  closing  of  the  Colorado  so  as  to  divert  its  waters  through  the  channel  of  the  San 
Juan  to  Greytown  Harbor,  and  the  deepening  of  this  part  of  the  San  Juan. 

He  stated  that  the  four  principal  rapids  were  within  a  space  of  12  miles,  and  were  formed 
by  a  transverse  elevation  of  rocks,  rising  in  sharp  and  broken  masses  above  the  water  when  low, 
but  leaving  a  channel  on  either  side  sufficient  for  the  passage  of  boats,  with  a  depth  of  from  3  to 
fathoms.  The  river  was  then  navigated  by  piraguas,  or  large  flat-bottom  boats  of  .r>  to  8  tons 
burden,  with  crews  of  ten  or  twelve  men,  whose  chief  labor  was  at  the  rapids,  which,  however, 
were  passed  without  serious  hazard.  From  a  series  of  levels  along  his  line,  taken  in  1838,  he 
reported  that  the  lake  was  128  feet  3  inches  aliove  the  level  of  the  Pacific  at  low  water  at  San 
Juan  del  Sur.  and  he  accepted  the  conclusions  reached  by  others  that  the  Pacific  at  low  water  was 
G  feet  6  inches  lower  than  the  Atlantic.  His  line  from  the  mouth  of  the  Lajas  was  28.408  yards  in 
length,  the  summit  level  was  4S7  feet  above  the  lake,  and  the  canal  was  to  be  navigable  for  ships 
of  1,200  tons  burden,  with  a  depth  of  18  feet  of  water.  By  straightening  the  line  in  a  few  places 
it  could  be  shortened  2,000  yards  and  the  Lajas  could  be  made  available  for  5,4«0  yards.  He 
proposed  an  alternative  plan  which  would  reduce  the  summit  level  to  122  feet  above  the  lake, 
and  the  connection  of  two  of  his  stations  by  a  tunnel  3,833  yards  long.  He  pointed  out  the 
difficulties  of  the  work,  and  in  case  it  should  not  l>e  regarded  as  an  advisable  project  suggested 
the  consideration  of  a  route  through  the  Tipitapa  and  I^ake  Managua  to  the  port  of  Realejo,  hut 
could  not  speak  of  the  feasibility  of  this  route  with  confidence,  as  it  had  not  been  surveyed.  He 
had.  however,  traveled  over  the  country  between  Lake  Managua  and  the  ocean,  and  regarded  it 
as  worthy  of  examination. 
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In  November,  1827,  Mr.  J.  A.  Lloyd  received  a  commission  from  President  Bolivar  to 
survey  the  Isthmus  of  Panama,  in  order  to  ascertain  the  most  eligible  line  of 
fc,<'  A" communication  across  it,  whether  by  road  or  canal.  At  this  time  neither  the 
relative  height  of  the  two  oceans  nor  the  height  of  the  mountain  range  between  them  had  been 
accurately  determined,  and  the  geographic  features  of  the  isthmus  were  imperfectly  understood. 
He  spent  two  seasons  in  exploring  the  country  and  carried  his  line  of  levels  from  Panama  to  La 
Bruja,  a  place  on  the  Chagres  River  about  12  miles  above  its.  mouth.  He  reported  that  the  mean 
height  of  the  Pacific  at  Panama  was  3.52  feet  higher  than  that  of  the  Atlantic  at  Chagres.  He 
recommended  a  new  line  across  the  isthmus,  instead  of  those  in  use  from  Porto  Hollo  and  Chagres 
by  Cruces  to  Panama,  licginning  at  the  Bay  of  Union,  thence  to  the  Chagres  by  a  canal  and  up  the 
river  to  a  favorable  situation  on  the  south  lmnk  of  the  Trinidad  Kiver,  and  thence  by  railroad  to 
Panama  or  Chorrera,  the  latter  being  the  nearer  terminus,  but  the  former  being  preferable  as  a 
better  jxirt,  and  the  capital  of  the  State,  where  its  trade  was  already  centered.  He  made  no 
recommendat  ion  in  favor  of  a  canal,  but  said  that  if  a  time  should  arrive  when  a  project  of  a  water 
communication  across  the  isthmus  might  be  entertained,  the  Kiver  Trinidad  would  prolmbly  offer 
the  most  favorable  route.  For  some  distance  he  found  it  both  broad  and  deep,  and  its  banks  well 
suited  for  wharves,  especially  in  the  neighborhood  of  the  place  designated  as  suitable  for  railroad 
communication. 

After  the  Republic  of  Colombia  was  divided,  in  November,  1831,  the  control  of  the  Panama 
BcmMir  of  sew  ur»»-  route  belonged  to  New  Granada,  within  whose  territorial  lioundaries  it  was 
■daNUMMivdiaiwii.     located.    This  Republic,  in  1838.  granted  to  a  French  company  a  concession, 
■an  inn  u>  •  rmwft  authorizing  the  construction  of  macadamized  roads,  railroads,  or  canals  across 
Cmpaiy.  tne  isthmus  with  the  Pacific  terminus  at  Panama.    The  company  spent  several 

years  in  making  explorations  and  communicated  the  results  to  the  French  Government  through 
M.  M.  Salomon,  the  leading  spirit  in  the  enterprise,  in  the  hope  of  securing  its  aid  in  constructing 
the  proposed  work.  These  results  presented  the  project  in  an  attractive  way. 
«f,^"l»llro•^*.>IO"U**,  an*l  WHS  stated  that  a  depression  in  the  mountain  range  offered  a  passage 
only  1 1.28  meters,  at>out  37  feet,  aliove  the  average  level  of  the  sea  at  Panama. 
The  representations  were  of  a  character  so  surprising  that  it  was  decided  to  send  an  officer  to 
the  spot  to  study  the  subject,  and  in  September,  1843,  M.  Guizot,  minister  of  foreign  affairs, 
instructed  Napoleon  Garella  to  proceed  to  Panama  to  investigate  the  question  of  the  junction  of 
both  seas  by  cutting  through  the  isthmus,  and  to  report  the  means  of  effecting  it,  the  obstacles  to 
be  overcome,  and  the  cost  of  such  an  enterprise. 

He  favored  a  canal  as  the  only  means  of  communication  adequate  to  the  demands  of  com- 
BubImJ  oj uuvita.  merce,  and,  as  the  representative  of  a  great  commercial  nation,  directed  all 
his  laliors  to  this  object.  He  preferred  to  establish  the  Atlantic  terminus  at 
the  Ray  of  Limon  rather  than  nt  the  mouth  of  the  Chagres.  following  the  recommendation 
made  by  Lloyd;  a  connection  with  the  river  was  to  lie  made  somewhat  below  the  mouth 
of  the  (lulu  The  low  depression,  making  a  sea-level  canal  practicable  within  a  reasonable 
limit  of  cost,  could  not  lie  found,  and  he  proposed  to  cross  the  divide  through  a  tunnel  5,350 
meters,  a  little  more  than  3i  miles  long,  but  he  also  estimated  for  a  cut  through  the  ridge 
instead  of  a  tunnel.  The  bottom  of  the  tunnel  was  to  lie  41  meters,  aliout  1344.  feet,  above  the 
ocean:  W  meters,  nearly  325  feet,  lielow  the  summit,  and  the  level  of  the  water  48  meters, 
nearly  158  feet,  above  the  ocean  at  extreme  high  tide  on  the  Pacific  at  Panama.  The  summit 
level  was  to  lie  reached  by  18  locks  on  the  Atlantic  slope,  and  lti  on  the  Pacific,  with  a  guard  lin  k 
at  each  extremity  to  protect  the  entrance.  The  supply  of  water  was  to  lie  furnished  by  two 
lateral  canals  from  the  Chagres.  The  Pacific  terminus  was  to  lie  in  the  small  liay  of  Vaca  de 
Monte,  alKiut  12  miles  southwest  of  Panama.  The  estimate  of  cost  was  130.iioii.ooo  francs, 
alMiut  $25.000,1100,  if  the  summit  level  was  established  by  means  of  a  tunnel.  By  establishing 
the  summit  level  by  means  of  a  trench  of  a  maximum  depth  of  84  meters,  aliout  275  feet,  the 
bottom  of  which  would  be  15  meters,  nearly  50  feet  alwvc  that  of  the  tunnel,  the  cost  would  be 
increased  to  14ii.O0o.OO0  francs,  or  about  *28,OO0,00O. 
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These  estimates  were  made  for  a  canal  that  would  accommodate  vessels  of  1,200  tons  burden, 
198J  feet  long,  with  extreme  breadth  of  beam  of  45|  feet  and  a  maximum  draft,  when  loaded,  of 
21J  feet,  giving  a  depth  of  23  feet. 

Garella's  report  is  found  in  House  Report  322,  Twenty-fifth  Congress,  third  session.  It 
disappointed  the  expectations  that  had  been  raised  by  the  projectors;  no  further  steps  were 
taken  in  the  matter  and  the  concession  was  forfeited. 

About  the  middle  of  the  century  a  succession  of  great  events  vastly  increased  the  im- 
portance of  a  maritime  connection  between  the  two  oceans  to  the  United 
m\mZ7VS^^M^'.  states.  The  dispute  with  Great  Britain,  as  to  the  Iwundary  line  west  of  the 
Rocky  Mountains,  was  settled  by  the  Buchanan-Packenham  treaty  in  1846, 
and  in  August,  184S,  an  act  of  Congress  was  passed  under  which  Oregon  became  an  organized 
Territory.  The  war  with  Mexico  was  commenced  early  in  184«>,  and  by  the  terms  of  the 
Guadalupe- Hidalgo  treaty,  which  closed  it  in  1848,  California  was  ceded  to  the  United  States. 
Before  the  treaty  had  lieen  ratified  gold  was  discovered  there,  and  in  a  few  months  many 
thousands  from  the  eastern  part  of  the  country  were  seeking  a  way  to  the  mining  regions. 
To  avoid  the  hardships  and  delays  of  the  journey  across  the  plains  or  the  voyage  around 
the  continent,  lines  of  steamers  and  packets  were  established  from  New  York  to  Chagres  and 
San  Juan  del  Norte  and  from  Panama  to  San  Francisco,  some  of  the  latter  touching  at  the 
Pacific  ports  in  Nicaragua,  For  a  while  those  traveling  by  these  routes  had  to  make  arrange- 
ments for  crossing  the  isthmus  after  their  arrival  there,  and  were  often  subjected  to  serious 
personal  inconveniences  and  suffering  as  well  as  to  exorbitant  charges. 

The  requirements  of  travel  and  commerce  demanded  better  methods  of  transportation 
between  the  Eastern  States  and  the  Pacific  coast,  but  there  were  other  reasons  of  a  more  public 
character  for  bringing  these  sections  into  closer  communication.  The  establishment  and  main- 
tenance of  army  posts  and  naval  stations  in,  the  newly  acquired  and  settled  regions  in  the  Far 
West,  the  extension  of  mail  facilities  to  the  inhabitants,  and  the  discharge  of  other  governmental 
functions,  all  required  a  connection  in  the  shortest  time  and  at  the  least  distance  that  was  possible 
and  practicable.  The  importance  of  this  connection  was  so  manifest  that  the  Government  was 
aroused  to  action  before  all  the  enumerated  causes  had  come  into  operation,  and  negotiations 
were  entered  into  with  the  Republic  of  New  Granada  to  secure  a  right  of  transit  across  the 
Isthmus  of  Panama.  This  was  effected  by  a  treaty  concluded  in  December, 
K<V*un>wT.U|M«!i  "U*  1846,  though  the  ratifications  were  not  exchanged  until  June,  1848.  A  copy 
of  it  is  attached  to  this  report,  marked  "Appendix  B  IV 

The  increased  importance  of  an  interoceanic  communication  brought  the  subject  also  before 

B«-M»latluai  rrUllnr  to 

Congress.    A  joint  resolution  was  introduced  in  the  House  of  Representa- 
""""""  «—••>«•   tives  during  the  Thirtieth  Congress,  authorizing  the  survev  of  certain  routes 

U*»  «»•   Wf.ir*   Inn-  *•  ....  i  i_.  t_      .  t"    »t  < 

for  a  canal  or  railroad  between  the  two  oceans,  which  with  other  papers  of  a 


KrrrrrH  to  t»trct  ram-   like  character  was  referred  to  a  select  committee  of  which  Mr.  John  A. 
Rockwell  was  made  chairman. 
The  committee  did  not  feel  prepared  to  say  to  what  extent,  if  any,  the  aid  of  the  Govern- 
ment should  be  rendered  to  these  projects,  but  recognized  the  importance  of 
a  communication  from  ocean  to  ocean,  and  presented  such  information  as 
was  available  in  relation  to  the  principal  routes  to  which  public  attention  had 
been  directed.    The  superior  importance  of  a  ship  canal  was  recognized,  but  it  was  suggested 
that  until  one  could  be  constructed  a  railroad  would  be  valuable  for  earlier  use  and  as  an  auxiliary 
to  a  canal. 

The  passage  of  the  joint  resolution  was  recommended  with  an  amendment,  authorizing 
surveys  from  some  point  on  the  Gulf  of  Mexico  to  the  Pacific  Ocean,  in  addition  to  the  surveys 
provided  for  in  the  joint  resolution. 

The  report,  of  this  committee  was  made  to  the  House  February  20, 1849,  in  the  second  session 
of  this  Congress,  and  is  numbered  145. 
S.  Doc.  222,  58-2  3 
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At  the  same  session,  William  H.  Aspinwall,  John  L.  Stephens,  and  Henry  Cbauncey,  who, 
as  will  appear  a  little  further  on,  had  undertaken  the  construction  of  the 
'  Panama  railroad,  presented  a  memorial,  asking  that  the  Secretary  of  the  Navy 
be  empowered  to  enter  into  a  contract  with  them  for  the  transportation  over 
their  road,  when  completed,  for  a  period  of  twenty  years,  of  naval  and  army  supplies,  troops, 
munitions  of  war,  the  United  States  mails,  and  public  agents  or  officials,  at  a  rate  not  exceeding 
the  amount  then  specified  by  law  to  be  paid  for  the  transportation  of  the  mails  alone  from  New 
York  to  Liverpool,  on  condition  that  they  commence  within  one  year,  and  complete  within  three 
years,  their  proposed  roud  acros-s  the  isthmus.  The  memorial  was  referred  in  the  House  of  Rep- 
resentatives to  the  Committee  on  Naval  Affairs,  and  a  report  was  made  recommending  that  they 
be  granted  $250,000  a  year  to  aid  in  building  the  road.  No  action  was  taken  upon  this  report,  but 
annual  appropriations  were  made  for  carrying  the  mails  across  the  isthmus  after  the  road  was 
completed. 

Soon  after  the  convention  with  New  Granada  had  been  ratified  and  proclaimed,  efforts  were 
made  to  negotiate  a  treaty  with  Nicaragua,  so  as  to  obtain  favorable  transit 
JSkmmtmT  lr~"  rights  through  that  country  for  the  Government  and  citizens  of  theJJnited 
States. 

The  advantages  which  this  country  offered  for  an  interoceanic  canal  had  been  known  for 
centuries,  and  the  desire  to  secure  them  led  to  the  negotiation  of  a  treaty 
with  Nicaragua  by  Mr.  Klijuh  Hise,  charged  d'affaires  of  the  United  States,  in 
.lune.  184'.*.  By  its  terms  the  Republic  undertook  to  confer  upon  the  United 
States,  or  a  company  of  its  citizens,  the  exclusive  right  to  construct  through  its  territory  canals, 
turnpikes,  railways,  or  any  other  kind  of  roads,  so  as  to  open  a  passage  and 
communication  by  land  or  water,  or  both,  for  the  transit  and  passage  of  ships 
or  vehicles,  or  both,  between  the  Uaribla-an  Sea  ancLthe  Pacific  Ocean.  The  terms  of  the  treaty 
were  most  liberal,  and  in  return  the  United  States  was  to  aid  and  protect  Nicaragua  in  all  defen 
sivc  wars,  the  Army  and  Navy  and  all  available  means  and  resources  of  both  countries  to  be  used, 
if  necessary,  to  defend  the  territories  of  the  latter  or  to  recover  such  as  might  have  been  seized 
or  occupied  by  force.  Nicaragua  consented  to  these  terms  because  it  was  desired  to  secure  the 
aid  of  the  United  States,  in  resisting  the  policy  which  Great  Britain  was  then  pursuing  in  Cen- 
tral America,  with  the  apparent  intention  of  securing  the  permanent  control  of  the  lower  waters 
of  the  Sun  Juan,  under  a  claim  already  mentioned,  that  the  boundaries  of  the  Mosquito  district 
extended  to  and  included  the  mouth  of  that  river,  where  at  this  time  the  Mosquito  flag  was  main- 
tained under  British  protection. 

Mr.  Hise  had  exceeded  his  authority  in  making  this  treaty,  and  it  was  not  approved  by  the 
Administration  at  Washington.    He  was  afterwards  recalled  and  was  suc- 
ceeded  by  Mr.  K.  G.  Squier.  who  negotiated  another  treaty  upon  the  subject 
and  a  contract  for  facilitating  the  transit  from  the  Atlantic  to  the  Pacific,  by  means  of  a  ship 
Cminrt  «i  iMriw,  canal  or  railroad,  in  the  interest  of  the  American,  Atlantic  and  Pacific  Ship 
ullT^^r-iu  si™'  (;anttl  Company,  composed  of   Cornelius  Vanderbilt,  Joseph  L.  White, 
Nathaniel  H.  Wolfe,  and  their  associates. 
These  two  treaties  were  never  ratified,  but  they  were  subjects  of  conference  and  discussion 
during  the  negotiations  which  led  to  the  Clayton-Bulwer  treaty  of  July  5, 
1850.    By  this  it  was  agreed,  among  other  things,  that  the  two  contracting 
parties  would  support  and  encourage  such  persons  or  company  as  might  first  commence  a  ship 
canal  through  Nicaragua  with  the  necessary  capital  and  with  the  consent  of  the  local  authorities 
and  on  principles  in  accord  with  the  spirit  and  intention  of  the  convention;  and  if  any  such 
person  or  company  had  already  entered  into  a  contract  for  the  construction  of  such  a  canal  with 
the  State  through  which  the  same  was  to  pass,  it  was  agreed  that  such  person  or  company  should 
have  a  priority  of  claim,  if  the  parties  to  the  treaty  had  no  just  cause  of  objection  to  such  contract. 
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This  provision  was  understood  to  be  in  the  interest  of  the  eomjmny  for  which  Mr.  Squior 
liad  obtained  u  contract  in  August,  184ft.    By  its  terms  the  State  had  granted 
«.™"o«^I7,r*rl        *° 't*  ^or  11 P°r',M'  °'  eighty-five  years,  to  be  counted  from  the  completion  and 
opening  of  the  work  to  public  use,  the  exclusive  right  and  privilege  of  exca- 
vating a  ship  canal  for  vessels  of  all  sizes,  from  Greytown,  or  any  other  feasible  point  on  the 
Atlantic,  to  the  port  of  Kcalejo,  Gulf  of  Amapala  or  Fonseca.  Tamorinda,  San  Juan  del  Sur,  or 
any  other  point  on  the  Pacific  by  means  of  the  San  Juan  River,  Lake  Nicaragua,  the  Tipitapa 
River,  and  Luke  Managua,  or  any  other  waters  within  its  jurisdiction.    The  contract  also' gave 
to  the  company  the  exclusive  right  to  construct  rail  or  carriage  roads  and  bridges  and  to  establish 
steamboat*  and  other  vessels  on  the  rivers  and  lakes  as  accessories  to  and  in  furtherance  of  the 
execution  of  the  canal  project.    And  if  the  construction  of  the  canal  or  any  part  of  it  should  be 
found  to  be  impracticable,  then  the  company  was  authorized  to  establish  a  railroad  or  some  other 
communication  Itetween  the  two  oceans  within  the  time  limited  and  subject  to  the  same  terms  and 
conditions. 

Subsequently  in  March.  1850,  the  company  was  incorporated  by  the  Republic  of  Nicaragua 
«.«■•)  u.mp*n,  inrorpo.  to  prevent  any  embarrassments  in  the  development  and  prosecution  of  its 
r„i.  ,i  in  litonii.  enterprise. 

A  new  arrangement  was  made  in  August,  1851,  by  which  the  part  of  the  contract  relating 
to  steam  navigation  upon  the  waters  of  the  State  was  separated  from  that  relating  to  the  canal. 
This  was  desired  by  the  company  so  as  to  establish  a  transit  route  across  the  Isthmus  connecting 
with  steamship  lines  at  the  terminal  ports.  It  was  accomplished  by  a  new  charter,  authorizing 
the  organization  of  another  company  with  the  same  membership,  but  distinct 
M^Mrr>»>" T-Ipmi"*  Hn<l  separate,  to  be  known  as  the  Accessory  Transit  Company,  with  the  under- 
standing, however,  that  neither  party  was  to  be  relieved  from  the  pcrform- 
■  of  the  obligations  imposed  by  the  former  contract  and  charter. 

The  accessory  company,  during  the  following  year,  availed  itself  of  the  privileges  of  the  new 
contract  and  established  a  transportation  line  from  Greytown  up  the  San 
Juan  River  and  across  I^ake  Nicaragua  by  steamboats  to  Virgin  Bay  on  the 
western  side  of  tho  lake,  and  thence  by  stage  coaches  13  miles  over  a  good 
road  to  San  Juan  del  Sur.  In  connection  with  steamship  lines  in  the  two  oceans,  at  the  ends  of 
the  transit,  running  to  and  from  New  York  and  San  Francisco,  a  regular  communication  was  thus 
maintained  between  the  Atlantic  and  Pacific  ports.  This  line  was  kept  up  for  many  years  and 
was  traveled  by  thousands  on  their  way  to  and  from  the  gold  regions  in  California;  it  was  finally 
terminated  by  the  disturlied  conditions  which  resulted  from  the  expeditions  of 
Walker  into  Central  America.  At  a  later  date  the  transit  route  was  reopened 
for  a  short  time  under  a  new  charter  in  the  name  of  the  Central  American 
Transit  Company. 

The  American  Atlantic  and  Pacific  Ship  Canal  Company  also  took  preliminary  steps  for  the 
accomplishment  of  the  larger  matters  involved  in  its  contract.  Though  there  had  been  before 
this  time  many  explorations,  reconnoissances,  and  examinations  of  this  country  with  a  view  to 
the  location  and  excavation  of  a  ship  canal,  it  does  not  appear  that  any  thorough  and  complete 
i-urvey  had  ever  been  attempted,  and  if  any  had  over  Ikmmi  made  there  was  no  record  of  its 
existence,  or  of  any  basis  for  even  the  roughest  estimate  of  the  cost  of  such  a  work  upon  any  of 
the  proposed  lines  through  Nicaragua.  It  was  now  determined  that  there  should  be  a  careful 
instrumental  survey  from  ocean  to  ocean  and  that  a  line  of  location  should 
u«rT»j  ™»7r«ltr,"U4  00  determined  upon.  Col.  Orvillc  \V.  ChilcLs,  of  Philadelphia,  was  appointed 
as  chief  engineer  to  take  charge  of  this  work  in  August.  1850.  and  he  com- 
pleted it  in  March.  1852. 

The  results  of  this  survey  are  given  in  another  chapter  of  this  report,  in  connection  with 
the  engineering  features  of  the  Nicaragua  route. 
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At  tho  request  of  the  company  the  report  of  the  survey  and  location  was  submitted  by 
President  Fillmore  to  Col.  J.  J.  Abort  and  Lieut.  Col.  \V.  Turnbull,  1'nited 
■t^Ib^"^'^^*^  States  topographical  engineers,  for  their  inspection  and  opinion,  and  on  the 
Mmi  T."b«a."         20th  of  March,  1852,  they  reported  that  the  plan  proposed  by  Colonel  Childs 
was  practicable,  but  recommended  some  change*  and  modifications. 
In  view  of  the  joint  agreement  to  protect  rtich  a  canal  entered  into  by  the  United  States  and 
Great  Britain,  it  was  deemed  advisable  to  invite  the  British  Government  to 


MMIM  to  Briunk  e».  submit  the  (.hilds  report  to  engineers  of  well-known  skill  and  experience, 

glaerr*  lij  rpqnnl  ofinrr-  »    .  ,  .  .    .  ,  r   ,  _  _  , 

and  at  the  request  of  Abliott  Ijawroneo,  the  American  minister,  Lord  Mal- 


tnesbury  designated  Lieut.  Col.  Edward  Aldrich,  of  the  royal  engineers,  and 
Mr.  .lames  Walker,  an  eminent  civil  engineer,  to  make  the  desired  examination. 

They  submitted  their  report  on  the  16th  day  of  July,  1852.  in  which  they  expressed  the 
opinion  that  the  Childs  project  was  practicable  and  would  not  be  attended 
with  engineering  difficulties  beyond  what  might  be  naturally  expected  in  a 
work  of  such  magnitude:  that  the  survey  had  every  appearance  of  accuracy: 
that  the  details  had  been  worked  out  with  great  care,  and  that  Colonel  Childs  had  impressed  them 
with  a  conviction  of  perfect  fairness  and  candor.  They,  however,  favored  an  increase  of  the 
depth  to  20  feet,  the  breadth  to  50  feet,  and  tho  length  of  the  locks  to  300  feet.  These  dimen- 
sions they  said  would  render  the  navigation  more  efficient  for  the  general  purposes  of  trade,  and 
the  increased  expense  would  be  unimportant  when  compared  with  the  advantages. 

Nothing  further  was  done  by  the  American  Atlantic  and  Pacific  Ship  Canal  Company  toward 
t»u«  or  child,  report.     *'ie  l'ons,ruct'on  °'  n  maritime  canal,  but  the  value  of  the  Childs  survey  and 
report  has  ever  since  been  recognized,  and  the  results  and  conclusions  reached 
by  him  have  served  as  a  basis  for  the  operations  of  his  successors. 

No  progress  having  been  made  in  the  construction  of  the  canal,  it  was  claimed  by  the  Presi- 
dent of  Nicaragua  that  the  undertaking  had  been  abandoned  and  that  the 
company  had  failed  to  make  the  annual  payments  due  under  its  contract,  and 
the  decree  was  made  on  the  18th  day  of  February,  1856,  revoking  and  annul- 
ling the  contracts  made  with  the  ship  canal  company  and  the  accessory  transit 
company  and  all  the  privileges  contained  therein,  and  also  the  act  of  incorporation,  and  dissolv- 
ing and  abolishing  the  companies.  It  was  further  decreed  that  all  the  company  property  lie 
seized  to  secure  the  payment,  of  such  amount  as  might  be  due  the  State,  to  be  ascertained  by  a 
board  appointed  to  make  a  thorough  examination  of  its  affairs.  The  company  denied  the  right 
of  the  Government  to  annul  the  contract  and  withdraw  the  charter,  and  various  attempts  were 
made  from  time  to  time  to  settle  their  differences,  but  the  decrees  were  renewed  and  reaffirmed 
ami  no  work  was  ever  done  by  the  company  upon  the  project  which  Colonel  Childs  liad  prepared. 

After  the  Nicaraguan  Government  had  declared  the  concession  to  the  American  Atlantic 
and  Pacific  Ship  Canal  Company  terminated,  because  of  noncompliance  with  its  terms,  and 
while  the  company  claimed  that  it  was  still  entitled  to  the  privileges  it  contained,  Nicaragua 
and  Costa  Rica  united,  in  May,  1858,  in  granting  a  like  concession  to  Felix  Belly,  a  citizen  of 
France,  to  construct  a  canal  from  the  mouth  of  the  San  Juan,  by  way  of  the  river  and  Lake 
Nicaragua,  to  the  Pacific.  This  concession  was  to  lie  executed  by  a  company  which  he  was  to 
organize.  The  neutrality  of  the  canal  was  to  be  maintained  by  the  great  powers,  in  harmony 
with  the  policy  of  the  Clayton-Bulwer  treaty,  and  the  privilege  was  to  continue  for  ninety-nine 
years.  Another  article  of  the  contract  provided  that  the  French  Government  should  have  the 
right  to  keep  two  ships  of  war  stationed  in  Lake  Nicaragua  for  the  entire  duration  of  the  works. 
Mr.  Cass,  then  Secretary  of  State,  declared  this  arrangemeut  obnoxious,  ami  added  that  the 
equality  nnd  security  of  these  interoceanic  routes  constitute  a  great  portion  of  their  value  to  the 
world,  and  that  an  exclusive  right  in  one  of  these  powers  to  exercise  a  permanent  armed  inter- 
vention would  give  serious  cause  of  dissatisfaction  to  all  the  others.  But  no  effort  was  made 
to  carry  the  obnoxious  clause  into  effect,  for  the  company  failed  to  execute  its  project  and  tho 
concession  was  annulled.  In  October,  1868,  the  two  Republics  entered  into  a  contract  with 
Michel  Chevalier,  another  citizen  of  France,  with  the  same  purpose  in  view.    They  also  entered 


Digitized  by  Google 


REJ'OBT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 


87 


into  a  treaty  with  one  another  in  the  following  year,  in  support  of  the  contract,  which  is  presented 
more  fully  in  the  chapter  on  "  Rights,  privileges,  and  f  renehises."  and  some  articles  from  the  treaty 
are  contained  in  Appendix  X.  This  effort  to  secure  the  construction  of  a  canal  also  failed, 
and  the,  contract  was  forfeited. 

Before  the  treaty  with  New  Granada  ulready  referred  to  had  been  ratified,  that  Republic,  in 
May,  1847,  had  granted  to  the  Panama  Company,  an  association  of  French- 

ir^irt"  uTiwh  <VraM«)  "l,  n  l*ePre'ien,*'<'  '">'  one  MitoO  Kline,  the  exclusive  privilege  of  building  a 
f«r  niiroMi  •«  num.      railroad  between  the  two  oceans  across  the  isthmus  for  ninety-nine  years,  to 
be  counted  from  the  day  of  the  completion  and  opening  of  the  road  to  public 
use.    The  company  failed  to  carry  out  this  contract  and  it  was  declared  forfeited. 

Subsequently,  in  December,  1848,  tbe  Government  transferred  the  privileges  of  the  Kline 
contract,  with  some  modifications  which  will  appear  in  another  chapter  of 
this  report,  to  Aspinwall.  Stephens,  and Chauncey.  who,  with  their  associates, 
organized  the  Panama  Railroad  Company,  by  which  the  road  was  constructed 
and  opened  to  public  use  early  in  1855  from  Aspinwall,  or  Colon,  to  Panama, 
a  distance  of  47i}  miles. 

But  this  railroad,  valuable  and  useful  as  it  promised  to  be,  was  only  a  forward  movement. 
The  barrier  was  more  easily  passed,  but  it  still  remained.    The  desire  for  a  maritime  canal  was 
increased  rather  than  abated,  ami  further  examinations  and  surveys  were 
N  diligently  prosecuted  at  different  locations  in  the  isthmian  country  to  aster 


f»r»«l  r«»»l  rtwt<->. 

tain  and  develop  the  advantages  and  possibilities  of  the  different  routes  and 
schemes  that  had  l»een  from  time  to  time  proposed. 

The  Government  and  people  of  the  United  States,  Great  Britain,  and  France  were  the  most 
active  in  these  explorations.  They  were  confined  for  a  time  mainly  to  the  Darien  country, 
between  Panama  and  the  Atrato  River.  It.  was  known  that  there  were  good 
harbors  in  this  section  in  lioth  oceans,  and  in  several  places  the  distance 
across  the  isthmus  was  comparatively  short,  but  only  the  native  Indians  were  acquainted  with 
the  interior.  The  early  Spanish  settler*  had  often  crossed  the  country,  and  the  buccaneers  had 
frequently  penetrated  it  successfully  in  their  incursions.  There  were  traditions  and  reports  of 
the  existence  of  low  depressions  in  the  mountain  range  and  of  passages  for  canoes  used  by  the 
Indians  when  they  wished  to  cross  from  sea  to  sea.  So  when  the  difficulties  of  the  Nicaragua 
and  Panama  canal  routes  were  made  known  by  the  Childs  survey  and  the  survey  for  the  railroad, 
public  attention  was  directed  to  this  region  in  the  hope  of  finding  a  shorter  and  easier  transit, 
where  a  sea-level  canal  might  be  excavated. 

Three  general  lines  were  examined  the  San  Bias,  Caledonia  Bay,  and  the  Atrato.  They 
derived  their  names  in  each  case  from  the  Atlantic  terminus,  but  there  were  variations  of  each, 
following  the  courses  of  different  rivers,  and,  in  case  of  the  Atrato.  reaching  the  Pacific  at  differ- 
ent points  from  the  Gulf  of  San  Miguel  to  the  mouth  of  the  San  .luan  at  Chiramhira  Bay.  "'ore 
than  800  miles  farther  south. 

These  examinations  were  made  in  some  eases  at  the  expense  of  private  individuals  and  com- 
panies, but  the  aid  of  the  Government  was  sometimes  extended  through  the 
Navy  Department,  and  parties  of  officers  and  men  from  the  Cnited  States 
vessels  on  the  coasts  of  the  isthmus  explored  the  country  to  determine  whether 
any  practicable  and  desirable  canal  routes  existed  there.  The  country  was  also  visited  by  other 
exploiing  parties  from  Great  Britain  and  France. 

Some  of  the  results  of  these  examinations  are  stated  and  considered  in  another  chapter  of 
this  report.  It  is  sufficient  to  say  here  that  they  added  greatly  to  the  to|>o- 
graphic  and  geographic  knowledge  of  these  regions  and  that  the  expectations 
of  those  who  had  anticipated  that  an  easy  route  would  be  found  where  a  canal  could  be  constructed 
at  comparatively  little  cost  were  not  realized,  though  some  of  the  report*  were  so  favorable  as  to 
encourage  further  investigation.  Accounts  of  some  of  these  expeditions  are  to  be  found  in  the 
report  on  the  isthmus  of  Darien,  made  to  the  Secretary  of  the  Navy  by  Lieut.  I.  G.  Strain  in 
1854,  published  during  the  Thirty -third  Congress,  second  session,  as  Senate  Ex.  Doc.  No.  1,  and 
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in  the  report  of  Lieut.  John  T.  Sullivan,  United  States  Navy,  published  during  the  Forty -seventh 
Congress,  second  session,  an  House  Kx.  Doe.  No.  107. 

In  March,  ISflo,  a  resolution  was  adopted  by  the  Senate,  requesting  the  Secretary  of  the 
Navy  to  furnish,  through  a  report  of  the  Superintendent  of  the  Naval 
**m»  V*,*f "1"  'u"^ Observatory,  -such  information  as  had  been  collected  with  reference  to  the 

i..,   various  proposed  lines  for  interoceanic  canals  and  railroads  between  the 

waters  of  the  Atlantic  and  Pacific  oceans  and  to  state  whether  the  isthmus 
of  Darien  had  been  sufficiently  explored,  the  report  to  be  accompanied  with  charts,  plans,  lines  of 
level,  and  a  statement  of  the  authority  upon  which  they  were  based.  The  purpose  of  the  resolu- 
tion was  understood  to  be  to  obtain  a  basis  for  a  continuance  of  the  examination  of  the  routes 
not  already  sufficiently  known,  without  any  useless  expenditure  of  money  upon  schemes  already 
found  to  be  infcasiblc  and  unpromising. 

In  response  to  the  resolution,  S»cretary  Welles,  in  the  following  July,  transmitted  a  report 
of  Kcar-Admiral  Charles  H.  I>avis,  which  was  printed  as  Senate  Executive 
Document  No.  during  the  first  session  of  the  Thirty-ninth  Congress.  It 
was  accompanied  with  a  general  map  of  the  American  isthmus  and  map*  and  profiles  of  the 
different  routes  included  in  the  investigations  made  under  the  resolution. 

The  rapQft  enumerates  19  canal  and  7  road  projects  in  the  isthmian  country,  extending  from 
Tehuantepec  to  the  Atrato.  It  excludes  from  further  consideration  the  project*  in  Tehuantepec 
and  Honduras  as  possessing  little  merit  as  practicable  canal  lines.  With  reference  to  the  eight 
routes  in  Nicaragua,  Admiral  Davis  says: 

"It  may  be  safely  asserted  that  no  enterprise,  presenting  such  formidable  difficulties,  will 
ever  be  undertaken  with  even  our  present  knowledge  of  the  American  isthmuses.  Still  less  is  it 
likely  to  l>c  entered  upon  while  such  strong  and  well-founded  hopes  are  entertained  by  the 
promoters  of  the  union  of  the  Atlantic  and  Pacific  oceans  of  finding  elsewhere  a  very  much  easier, 
cheaper,  and  more  practicable  route  for  a  canal  in  every  way  suited  to  the  present  demands  of 
commerce  and  navigation." 

In  speaking  of  the  project  of  connecting  the  Upper  Atrato  with  the  San  .luan,  he  says: 
"The  examination  of  the  headwaters  of  the  Atrato,  of  the  intervening  watershed,  and  of  the 
headwaters  of  the  San  Juan  satisfactorily  proved  that  nature  forbids  us  altogether  to  entertain 
an  idea  of  a  union  of  the  two  oceans  in  this  direction." 

He  gives  a  general  description  of  the  other  lines  in  Panama,  Darien,  and  the  Atrato  valley, 
and  favors  further  examinations  for  the  reason  that,  according  to  his  statement,  "there  does  not 
exist  in  the  libraries  of  the  world  the  means  of  determining,  even  approximately,  the  most  prac- 
ticable route  for  a  ship  canal  across  the  isthmus."  He  further  says,  "The  Isthmus  of  Darien  has 
not  been  satisfactorily  explored,"  and  afterwards  adds,  "It  is  to  the  Isthmus  of  Darien  that  we 
are  first  to  look  for  the  solution  of  the  great  problem  of  an  interoceanic  canal." 

In         General  (hunt  became  President  and  in  his  first  message  to  Congress  commended 
an  American  canal,  on  American  soil,  to  the  American  people.  Congress 

I'n-tldrat  l.ralit  rail, 

u>  MhjMi  »f  ut»r-  promptly  responded  to  this  sentiment  by  adopting  a  joint  resolution  providing 


«™»ir  «u»i  i»  ku  ir«t  fOI.  further  explorations  of  the  isthmus  by  officers  of  the  Navy,  and  Admiral 
Ammcn,  as  Chief  of  the  Bureau  of  Navigation,  was  authorized  to  organize 
and  send  out  expeditions  for  this  purpose.    In  March,  187*2,  a  further  resolution  was  adopted 
for  the  appointment  of  a  commission  to  study  the  results  of  the  explorations 
ulTra^u^'*" '""  ftnd  to  0°t»in  f'oln  reliable  sources  all  available  information  regarding 

the  practicability  of  the  construction  of  a  canal  across  the  American 
continent.    The  President  appointed  on   this  Interoceanic  Canal  Commission  Gen.  A.  A. 

Humphreys,  Chief  of  Engineers,  United  States  Array;  ('.  P.  Patterson, 
Superintendent  of  the  Coast  Survey,  and  Commodore  Daniel  Ammen.  Chief 
of  the  Bureau  of  Navigation  of  the  Navy. 
The  commissioners  considered  the  results  of  investigations  which  had  been  made  before  their 
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appointment  and  those  still  in  progress,  and  under  their  directions  further  explorations  and 
examinations  were  uiade  in  the  isthmian  country  wherever  they  regarded  additional  information 
as  necessary  to  enable  them  to  carry  out  the  purposes  of  the  law. 

Capt.  R.  W.  Shufeldt.  United  States  Navy,  had  been  placed  in  charge  of  an  expedition  to 
Tehuantepec  in  the  fall  of  1870;  he  reached  the  Atlantic  terminus  of  the 
route  early  in  November  and  completed  his  examination  in  the  latter  part 
of  the  following  April.  A  level  and  transit  line  was  run  from  Salina  Cruz,  on  the  Pacific, 
to  the  dividing  ridge  at  Tarifa,  and  was  continued  from  there  to  the  junction  of  the  Upper 
Coatzaeonlcos.  or  Corte  River,  with  the  Blanco. 

The  want  of  sufficient  force  and*  the  season  of  the  year  prevented  the  running  of  the  line 
from  Tarifa  to  the  Atlantic,  but  the  party  had  the  results  of  former  surveys  for  railroad  purposes 
and  careful  observations  made  by  those  employed  in  the  expedition,  during  their  frequent 
journeys  along  the  route,  to  aid  them  in  reaching  their  conclusions. 

The  canal  line,  which  was  recomiiiended  in  the  report  of  the  expedition,  commenced  at  the 
head  of  navigation  in  the  Coatzocoaleos,  at  the  island  of  Tacamichipa,  thence  through  the  valley 
of  the  river,  utilizing  it  whenever  desirable,  to  the  dividing  ridge  at  Tarifa,  thence  descending 
through  Tarifa  Pass,  probably  by  the  valley  of  the  Chicapa.  to  the  harbors  of  Salina  Cruz,  the 
Pacific  terminus.  The  proposed  canal  was  to  be  144  miles  long,  and  would  require  the  improve- 
ment of  the  navigable  part  of  the  Coatraeoalcos  for  about  85  miles.  The  summit  level  was  754.4 
feet  high;  this  could  be  reduced  to  732  feet;  to  cross  it  would  require  about  140  locks.  The 
harbors  at  each  terminus  would  have  to  be  improved.  The  water  supply  could  only  be  furnished 
from  the  Upper  Coatzacoalcos,  or  Corte,  near  its  junction  with  the  Blanco,  through  a  feeder, 
about  27  miles  long,  to  the  canal  at  Tarifa. 

Captain  Shufeldt  entered  upon  his  work,  maintaining  that  "  with  the  advantages  of  modern 
science  a  canal  can  be  built  anywhere,  involving  only  the  question  of  expense,  provided  water 
can  be  found  to  till  it."  But  when  he  reported  the  result  of  his  survey,  and  considered  the  diffi- 
culties and  expense  of  executing  the  plan,  be  expressed  the  opinion  that  it  "ran  only  be  deemed 
practicable  to  the  extent  of  its  political  and  commercial  necessity,  measured  by  the  progress  of 
the  age."  The  report  was  printed  as  Senate  Executive  Document  No.  6,  in  the  second  session  of 
the  Forty-second  Congress. 

Commander  A.  F.  Crosman,  United  States  Navy,  was  placed  in  charge  of  an  expedition  to 
examine  the  Nicaragua  route  in  1872,  but  was  drowned  on  the  12th  of  April 
in  attempting  to  effect  a  landing  at  Greytown.  The  command  was  then 
assumed  by  Commander  Chester  Hatfield,  United  States  Navy,  the  officer  next  in  rank,  who 
began  a  survey  on  the  west  side  of  Lake  Nicaragua,  and  continued  the  work  until  the  rainy 
season.  In  October,  1872.  he  was  relieved  by  Commander  Kdward  P.  Lull, 
United  States  Navy;  the  expedition  was  reorganized  in  November,  and  a 
survey  of  the  entire  route  from  Greytown  to  Brito  was  completed  during  the  following  year. 
Mr.  A.  G.  Menocal  served  in  this  expedition  as  chief  civil  engineer.  An  account  of  this  surrey 
will  appear  in  another  chapter  of  this  report.  It  follows  the  Childs  route,  except  that  on  the 
west  side  of  the  lake  it  crosses  the  divide  farther  to  the  north  and  follows  the  valley  of  tho  Medio 
to  the  lake,  making  a  shorter  line,  but  requiring  deeper  cutting  at  the  divide. 

The  Hatfield  and  Lull  rejwrt  was  printed  as  Senate  Executive  Document  No.  57,  in  the  first 
session  of  the  Forty-third  Congress. 

The  Interoceanic  Canal  Commission  had  also  before  them  a  report  on  the  Nicaragua  route 
made  bv  Mai.  Walter  McFarland.  Corps  of  Engineers,  United  States  Armv, 

■  fF»rt«n«1  report.  _  ...  •  *"*• 

who  was  detailed  by  the  War  Department  to  aid  in  making  these  examina- 
tions. He  went  over  the  country  through  which  the  canal  passes  in  March,  1874.  and  mode  a 
favorable  report  upon  the  route,  including  a  rough  estimate  of  the  cost  of  a  canal  26  feet  deep  at 
$140,000,000.  The  report  was  printed  as  Senate  Executive  Document  No.  46,  in  the  second  session 
of  the  Fifty-second  Congress. 
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In  the  absence  of  any  accurate  information  of  the  Panama  route  along  the  line  of  the  rail- 
road, obtained  with  reference  to  the  construction  of  a  canal,  the  Commission 
deemed  it  best  to  have  it  examined,  and  the  Secretary  of  the  Navy  assigned 
Capt.  Kdward  P.  Lull  to  this  work,  with  Mr.  A.  (i.  Menocal  as  his  principal  assistant.  They 
made  a  careful  instrumental  examination  of  the  Isthmus  in  1875  and  reported 
b|L*iiu4  jn  favor  Gf  u  |jne  41.7  miles  long  from  the  Bay  of  Limon  to  the  Chagres, 
ascending  its  valley  and  that  of  the  Obispo  to  the  divide  and  descending  the 
Pacific  slope  by  the  valley  of  the  Rio  Grande  to  the  Bay  of  Panama.  It  follows  the  general  line 
of  the  Panama  Railroad,  and  the  plan  of  construction,  with  some  variations,  has  been  adopted  in 
most  of  the  subsequent  surveys.  The  report  was  printed  as  Senate  Executive  Document  No.  75, 
in  the  third  session  of  the  Forty-fifth  Congress,  and  the  project  is  more  fully  described  in  another 
chapter  of  this  report. 

The  lnteroceanic  Canal  Commission  had  In-fore  it  the  surveys  which  had  been  made  of  the 
tMm  various  routes  in  Daricn  and  the  Atrato  Valley  and  further  examinations 

were  made  of  parts  of  these  regions  by  Captain  Lull  and  Major  McFarland. 
i  ii  n.i  n-r  ri  it!        ^  results  of  which  are  printed  in  the  volumes  already  referred  to,  in 
connection  with  their  reports  upon  the  Panama  and  Nicaragua  routes. 
Prior  to  this,  Commander  T.  O.  Selfridge,  United  States  Navy,  was  engaged  for  many 
months  in  1870-1873  in  exploring  this  part  of  the  isthmian  country.    He  was 
first  placed  in  command  of  an  expedition  by  Secretary  Robeson  in  1*70,  with 
a  corps  of  junior  officers  of  the  Navy  and  others  from  the  Coast  Survey  and  a  number  of  skilled 
assistant*,  besides  a  large  guard  of  marines,  and  was  directed  to  make  a  survey  of  the  isthmus  of 
Darien  to  ascertain  the  point  at  which  to  cut  a  canal  from  the  Atlantic  to  the  Pacific  Ocean. 
Two  vessels  were  placed  under  his  immediate  command  and  a  third  was  detailed  to  cooperate 
with  him  on  the  Pacific  side.    A  similar  expedition  under  the  same  principal  officers  was  sent 
out  to  continue  the  work  in  the  following  year,  and  under  a  later  order  from  the  Navy  Depart- 
ment the  work  was  completed  in  April,  1873.    Commander  Lull  assisted  in  the  work  of  the 
expeditions  of  1870  and  1S71,  and  was  in  command  of  one  of  the  vessels  on  the  Atlantic  side. 

The  parties  working  under  these  orders  made  tentative  surveys  from  San  Bias  Bay  to  the 
headwaters  of  the  Chepo.  from  Caledonia  Bay  to  the  Morti,  and  from  the  same  vicinity  on  the 
eastern  coast  to  the  Sucubti  across  the  divide;  also  the  Depuydt  route  and  that  of  the  Cocarica 
and  Tuyra  rivers. 

The  re|>ort  of  these  surveys  was  printed  as  House  Mis.  Doc.  No.  113  in  the  third  session  of 
the  Forty-second  Congress. 

"After  a  long,  careful,  and  minute  study  of  the  several  surveys  of  the  various  routes  across 
the  continent,"  the  lnteroceanic  Canal  Commission,  in  February.  Ib7«,  unanimously  reported  as 
follows: 

"That  the  route  known  as  the  'Nicaragua  route,"  beginning  on  the  Atlantic  side  at  or 
near  Groytown;  running  by  canal  to  the  San  Juan  Uiver;  thence  •  •  • 
vnI?voJl\u'£n*'"'lt  to  *  *  *  Lake  Nicaragua;  from  thence  across  the  lake  and  through  the 
valleys  of  the  Rio  del  Medio  and  the  Rio  (irande  to  *  •  •  Brito,  on  the 
Pacific  coast,  possesses,  both  for  the  construction  and  maintenance  of  a  canal,  greater  advantages 
and  offers  fewer  difficulties  from  engineering,  commercial,  and  economic  points  of  view  than  any 
one  of  the  other  routes  shown  to  be  practicable  by  surveys  sufficient  in  detail  to  enable  a  judg- 
ment to  be  formed  of  their  respective  merits." 

This  report  was  not  transmitted  to  Congress  till  April,  1879,  when  it  was  called  for  by  a 
resolution  of  the  Senate.  It  was  printed  as  Senate  Ex.  Doc.  No.  15  in  the  lirst  session  of  the 
Forty-sixth  Congress. 

While  the  lnteroceanic  Canal  Commission  was  examining  into  the.  merits  of  the  different 
canal  routes  a  provisional  company  was  organized  in  France  for  the  purpose  of  inaugurating  a 
scheme  for  the  connection  of  the  Atlantic  and  Pacific  oceans  by  a  navigable  waterway  across  the 
American  isthmus.  Lieut.  L.  N.  B.  Wyse,  as  the  representative  of  this 
dm'tT^V""^!!?"'**  organization,  visited  the  Republic  of  Colombia  to  examine  the  isthmian  sec- 
tion there  and,  if  practicable,  to  negotiate  a  favorable  concession  as  a  basis 
for  their  plans.    In  May,  187C,  he  entered  into  a  contract  with  the  Colombian  Government, 
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which  was  afterwards,  in  May.  1878,  modified  and  extended  so  a*  to  give  to  the  promoters  the 
exclusive  privilege,  for  ninety-nine  years,  of  constructing  and  operating  a  canal  across  the  terri- 
tory of  the  Republic,  between  the  two  oceans,  without  any  restrictive  stipulations  of  any  kind, 
provided  that  if  the  company  of  execution  selected  a  route  in  that  part  of  the  isthmus  in  which 
the  Panama  Railroad  Company  already  had  exclusive  privileges  an  amicable  arrangement  must 
l>e  made  with  it  under  which  the  new  canal  company  could  occupy  the  territory  in  which  these 
privileges  existed. 

Under  this  latter  contract  the  general  route  of  the  propositi  canal  was  to  be  determined  by 
an  international  congress  of  engineers  and  others,  to  bo  assembled  not  later  than  1881.  In 
accordance  with  this  provision  an  "International  Scientific  Congress"  was 
assembled  at  Paris  in  May,  1879.  and  a  decision  was  reached  that  the  best 
line  for  a  maritime  canal  across  the  American  isthmus  was  from  the  (iulf  of 
Limon  to  the  Bay  of  Panama.  An  account  of  this  congress  will  appear  in  another  chapter  of 
this  report. 

This  concession  was  transferred  to  La  Compagnie  Universelle  du  Canal  Interoceanique  de 
Panama,  better  known  in  the  United  States  as  the  Panama  Canal  Company, 


ii.p'"*1»  i-Mi"">mpni  Wu'cn  w«s  organized  early  in  18t>|  to  construct  a  sea-level  canal  by  the  pro- 
posed route.  The  history  of  this  company  and  of  the  New  Panama  Canal 
Company,  which  undertook  the  work  after  it  failed  and  went  into  liquidation,  and  a  description 
of  the  engineering  features  of  the  different  plans  upon  which  they  have  operated,  will  appear  in 
another  chapter  of  this  report. 

The  report  of  the  I  nteroceanic  Canal  Commission  was  generally  accepted  with  reference  to 
the  feasibility  of  the  projK»sed  canal  routes  in  the  Tehuantepec,  Darien.  and  Atrato  regions,  and 
no  further  surveys  were  made  under  the  authority  of  the  United  States. 
r^'r.V^^ii"^'***  '*ut  wnen  Mr-  Jnnies  B.  Eads,  in  1881,  endeavored  to  carry  out  his  project 
for  a  ship  railway  he  recognized  the  advantages  of  the  Tehuantepec  transit 
for  his  purposes  and  obtained  a  charter  from  the  Government  of  Mexico  authorizing  him  to  use 
this  route.    His  plan  for  transporting  vessels  from  ocean  to  ocean  had  many  advocates,  who 
believed  that  such  a  communication  was  entirely  practicable,  and  could  be  constructed  at  less  cost 
than  a  maritime  canal  by  any  of  the  routes  that  have  been  considered.    The  plan  was  brought 
before  Congress  in  an  effort  to  secure  governmental  aid,  but  without  success,  and  since  the  death 
of  Mr.  Eads.  in  1887,  no  further  eflorts  have  been  made  to  carry  the  project  into  execution. 
The  Nicaragua  route  was  again  surveyed  in  1885,  under  an  order  of  the  Secretary  of  the 
Navy,  by  Mr.  A.  (i.  Menocal.    In  his  report  he  recommended  a  plan  which 
is  stated  in  the  chapter  of  this  report  on  the  Nicaragua  route. 

The  rejKJrt  of  this  survey  was  printed  as  Senate  Ex.  Doe.  No.  !»9  in  the 
,  session  of  the  Forty-ninth  Congress. 
In  December,  1KS4,  a  treaty  had  lieen  negotiated  between  the  United  States  and  Nicaragua. 

authorizing  the  construction  of  a  canal  by  the  former  over  the  territory  of 
njfjjii  'utw*  ""h  tho  ^tter.  to  be  owned  by  the  two  contracting  parties.    It  is  more  particu- 
larly referred  to  in  another  part  of  this  report  and  appears  as  Appendix  L. 
In  December.  18S.r>,  while  the  treaty  was  still  pending  in  the  Senate,  it  was  withdrawn  from  fur 
ther  consideration  bv  the  Chief  Executive,  who  stated  as  a  reason  for  his 

*i*r.ll»«I.  .....  .  .      .    ...  .  ,  ii 

action  that  it  proposed  a  perpetual  alliance  with  Nicaragua  and  the  protection 
of  the  integrity  of  the  territory  of  that  State,  contrary  to  the  declared  policy  of  the  United  States. 
In  April,  18S7,  Nicaragua  granted  a  concession  to  Mr.  A.  G.  Menocal  and  others,  authoriz- 
ing the  construction  of  a  ship  canal  from  Grey  town  to  Brito,  and  as  the 
*u7^Z   proposed  canal  would  affect  the  territory  of  Costa  Rica  also  the  promoter! 

found  it  necessary  to  secure  a  like  concession  from  that  Republic,  which  was 
accomplished  in  August,  IssK.     These  contracts  ap|>ear  as  appendices, 
frum  marked  "R"  and  "Z."    A  company  of  execution  was  organized,  under  the 
name  of  The  Maritime  Canal  Company  of  Nicaragua,  to  construct  and  oper- 
j  ate  a  canal  under  these  contracts,  and  it  was  incorporated  by  Congress  in 
'  February,  188H. 
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The  feature*  of  the  project  adopted  by  this  company,  the  work  it  accomplished,  the  subse- 
quent failure  of  the  construction  company  Organised  in  connection  with  it,  and  the  action  of  the 
Government  of  Nicaragua  in  declaring  its  contract  forfeited  and  terminated  Idealise  of  the  lack 
of  fulfillment  of  its  most  essential  clauses  are  stated  in  another  chapter  of  this  report.  Proposi- 
tions to  aid  the  company  were  before  Congress  for  several  years,  through  an  arrangement  by 
which  the  Government  was  to  become  a  stockholder  and  an  indorser  of  the  company's  bonds,  and 
a  bill  for  the  accomplishment  of  this  purpose  was  passed  by  the  Senate  in  January,  1885,  but 
failed  in  the  House  of  Representatives.  Another  bill,  retaining  the  company  organization,  but 
eliminating  the  private  or  individual  stockholders,  was  passed  by  the  Senate  in  January.  1899, 
but  no  tinal  action  was  taken  upon  it  by  the  House  before  the  close  of  the  Congress. 

While  the  former  bill  was  pending  in  the  House  an  amendment  to  the  sundry  civil  appropri- 
ation bill  was  adopted  in  the  Senate  for  the  purpose  of  ascertaining  the  feasibility,  permanence, 
and  cost  of  the  construction  and  completion  of  the  canal  through  Nicaragua  by  the  contemplated 
route.  A  board  *>f  three  engineer*  was  provided  for,  to  be  appointed  bv  the 
President — one  from  the  Corps  of  Engineers  of  the  Army,  one  from  the 
engineers  of  the  Navy,  and  one  from  civil  life.  Under  regulations  to  l>e  made  by  the  Secretary 
of  State,  with  the  approval  of  the  President,  this  tward  was  to  visit  and  personally  inspect  the 
route,  examine  and  consider  the  plans,  profiles,  sections,  prisms,  and  specifications  for  its  various 
parts,  and  report  to  the  President.  In  case  it  should  be  ascertained  that  any  deviation  from  the 
general  line  of  the  proposed  route  was  desirable,  the  lward  was  directed  so  to  state  in  its  findings 
and  conclusions. 

The  bill  was  passed  with  this  amendment  and  was  approved  March  2,  1895.  The  President 
appointed  Lieut.  Col.  William  Ludlow,  Corps  of  Engineers,  United  States  Army;  Civil  Engineer 
M.  T.  Endieott,  United  States  Navy,  and  Alfred  Noble,  civil  engineer,  to  constitute  this  board, 
which  was  designated  as  the  Nicaragua  Canal  Board.  The  appointments  were  made  April  25, 
and  the  members  of  the  board  proceeded  early  in  the  following  month  to  Nicaragua  and,  after 
their  examinations  there,  completed  their  work  in  time  to  mako  their  report  by  the  1st  of 
November,  as  required  by  law.  This  report  was  printed  during  the  first  session  of  the  Fifty- 
fourth  Congress  as  House  Doc.  No.  279. 

The  Nicaragua  Canal  Board  found  it  impracticable  within  the  time  fixed  in  the  law,  and  with 
the  limited  means  appropriated  for  the  accomplishment  of  its  work,  to  make  a  full  and  thorough 
examination  of  the  route  and  obtain  the  necessary  data  for  the  formation  of  a  final  project  of  a 
canal,  and  in  the  report  a  recommendation  was  included  that  there  be  further  explorations  and 
observations,  so  as  to  collect  the  information  and  data  regarded  as  essential  to  the  comprehension 
of  the  fundamental  features  of  the  canal  problem,  which  should  decide  the  final  location  and  cost 
of  the  work. 

In  accordance  with  the  views  of  the  board,  there  was  included  in  the  sundry  civil  appropria- 
tion act,  which  was  approved  June  4,  181)7,  an  appropriation  to  continue  the  surveys  and  exam- 
inations in  Nicaragua,  authorized  by  the  former  act,  under  which  the  Ludlow  Board  had  been 
appointed.  By  this  latter  act  the  President  was  empowered  to  appoint,  by 
'  and  with  the  advise  and  consent  of  the  Senate,  a  commission  to  consist  of  one 
engineer  from  the  Corps  of  Engineers  of  the  United  States  Army,  one  officer 
of  the  Navy,  from  the  active  or  retired  list,  and  one  engineer  from  civil  life.  This  Commission 
was  to  have  all  the  powers  and  duties  conferred  upon  the  former  l>oard  and  was  to  report  upon 
the  proper  route  for  a  canal  in  Nicaragua  and  the  feasibility  and  cost  of  the  work,  with  the  view 
of  making  complete  plans  for  the  construction  of  such  a  canal  as  was  contemplated. 

Pursuant  to  this  authority,  the  President  appointed  Rear- Admiral  John  G.  Walker,  United 
States  Navy.  Col.  Peter  C.  Hains, Corps  of  Engineers,  United  States  Army,  and  Prof.  Lewis  M. 
Haupt,  civil  engineer,  to  constitute  the  Commission,  which  was  designated  as  the  Nicaragua 
Canal  Commission,  Admiral  Walker  being  named  as  president.  The  Commission  performed  the 
duties  assigned  to  it  and  made  its  report  to  the  President  May  9,  1899;  it  includes  the  results  of 
the  latest  investigations  made  of  this  route  prior  to  the  appointment  of  the  present  Commission. 
A  limited  number  of  copies  of  this  report,  including  an  atlas  which  was  prepared  to  accompany 
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it,  was  printed  under  the  direction  of  the  present  Commission  for  it*  information,  but  it  ha*  not 
yet  been  published  as  a  Congressional  document. 

This  brings  the  history  of  the  transits  of  the  American  isthmus  and  of  the  efforts  to  discover 
or  construct  a  navigable  waterway  from  the  Atlantic  to  the  Pacific  to  the  close  of  the  nineteenth 
century.  Four  hundred  years  have  passed  since  Columbus  sailed  westward,  hopeful  and  confident 
that  his  voyage  would  Ih>  continued  without  interruption  to  the  Asiatic  coast.  He  reached  the 
shores  of  Panama  and  Darien.  where  the  waters  of  the  two  oceans  are  less  than  half  a  degree  of 
latitude  apart,  and  no  progress  has  lieen  made  since  his  day  in  accomplishing  his  original  purpose. 
The  search  for  the  strait  was  soon  given  up  and  the  narrow  neck  of  land  which  hindered  his 
progress,  fortitied  by  the  Cordilleras,  has  ever  since  obstructed  the  advance  of  navigation  in  that 
direction.  • 

Nor  has  any  line  of  transportation  by  land  or  sea  been  developed  in  either  hemisphere  that 
has  furnished  the  advantages  expected  from  the  desired  waterway. 

The  passages  to  the  Orient  around  the  Cape  of  (rood  Hope,  through  the  Strait  of  Magellan 
and  around  Cape  Horn,  have  not  satisfied  the  desire  lor  a  direct  line  of  communication  eastward 
or  westward.  The  passage  north  of  the  American  continent,  discovered  in  1851,  and  that  north 
of  Asia,  first  made  in  1870,  were  valuable  only  as  contributions  to  geographic  knowledge,  for  they 
are  through  arctic  regions  where  the  ice  seldom  permits  a  continuous  voyage.  Lines  of  trans 
continental  railroad  connecting  Atlantic  and  Pacific  porta  have  facilitated  travel  and  commercial 
intercourse,  but  they  have  not  tilled  the  place  of  a  ship  canal.  The  reopening  of  the  ancient 
communication,  mainly  ujx>n  a  new  line,  between  the  Mediterranean  Sea  and  the  Indian  Ocean  by 
the  completion  of  the  Suez  Canal  in  186(1  has  made  the  interoceanic  connection  westward  of  less 
importance  to  the  people  of  Kuropc,  but  it  has  had  little  effect  on  the  American  continent.  The 
demand  that  the  American  isthmus  be  opened  to  navigation  from  sea  to  sea  is  each  year  becoming 
more  imperative.  The  extension  of  our  territory  to  include  the  Hawaiian  Islands  and  afterwards 
the  Philippines  has  made  this  connection  most  desirable  for  the  proper  exercise  of  governmental 
functions  wherever  they  are  to  l>e  discharged. 

The  preparatory  work  has  been  practically  completed.  The  examinations  and  surveys,  made 
under  the  authority  of  the  United  States,  have  furnished  accurate  knowledge  of  the  geography, 
topography, and  other  physical  features  of  the  isthmian  country,  and  dispelled  the  exaggerations 
and  fictions  which  were  brought  Imck  many  years  ago  from  some  sections  by  credulous  travelers 
and  unreliable  explorers.  The  comparative  merits  of  the  different  routes  are  better  understood 
than  ever  before,  and  those  involving  engineering  difficulties  and  cost  disproportionate  to  their 
value  have  been  eliminated. 

The  two  remaining  routes— the  Nicaragua  and  Panama— have  been  carefully  studied  by  the 
present  Commission,  and  this  report  will  contain  a  statement  of  the  advantages  and  disadvantages 
of  each,  and  an  approximate  estimate  of  their  costs,  and  also  the  judgment  of  the  Commission 
as  to  which,  in  view  of  all  the  facts,  is  the  more  practicable  and  feasible  route. 

Time  has  also  developed  that  the  only  well-grounded  hope  of  accomplishing  the  desired 
result  is  through  the  power  and  resources  of  a  great  nation.  The  republics  through  whose 
territory  they  extend  seem  to  be  now  impressed  with  this  belief.  They  have  made  many 
contract*  with  individuals  and  companies  for  the  construction  and  operation  of  canaU,  and  the 
general  result  has  been  failure,  followed  by  forfeiture  and  annulment.  These  contracts  usually 
contain  provisions  forbidding  their  transfer  to  foreign  Governments,  indicating  an  unwillingness 
to  permit  the  occupation  of  their  territory  by  another  power  for  these  purposes;  but  their  great 
desire  to  see  the  two  oceans  thus  connected  and  their  willingness  to  promote  such  an  enterprise 
lias,  it  is  believed,  modified  their  views  and  policy  to  such  an  extent  that  they  are  ready  to 
enter  into  negotiations  with  the  treaty-making  power  for  the  occupation'of  their  territory  by 
the  United  States  for  canal  purposes,  provided  they  receive  satisfactory  assurance  that  their 
right*  of  sovereignty  will  l>e  respected. 

When  these  international  questions  are  definitely  settled  and  Congress  has  enacted  the 
necessary  legislation,  the  removal  of  the  barrier  between  the  two  oceans  and  the  opening  of  the 
iong-desired  maritime  passage  to  the  ships  and  navies  of  the  world  can  be  accomplished. 
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Chaitkk  III. 

DIMENSIONS  AND  UNIT  PRICE 8. 

In  fixing  the  dimensions  of  (he  ctinul,  it  is  necessary  to  consider  carefully  the  dimensions  of 
the  ships  which  will  u.>e  it;  (he  prevailing  us  well  as  the  exceptional  types  of  the  present  day, 
and  the  probable  developments  of  the  near  future.  If  the  dimensions  adopted  are  too  large,  the 
cost  of  the  work  will  be  augmented  unnecessarily;  if  too  small,  the  canal  will  not  fulfill  its 
intended  purpose. 

The  greater  part  of  the  world's  commerce  by  sea  is  carried  on  by  ships  of  moderate  size. 
Lloyd's  Register  for  1900  1901  contains  the  names  and  dimensions  of  16,264  steam  vessels  of  all 
kinds,  of  which  alKwt  8,900  are  more  than  2ou  feet  long  on  the  keel.  This 
in'o™"*1***  0'"w,,"*<,"  number  may  be  taken  as  approximately  the  number  of  cargo  vessels.  Only 
421  seagoing  ships  have  as  great  a  beam  as  50  feet,  and  only  about  800  would 
require  a  lock  more  than  4(K)  feet  long.    Until  recently  the.  larger  ships  were  employed  mainly 
on  the  North  Atlantic  route,  and  the  largest  were  fast  passenger  ships  not  adapted  to  any  other 
trade.    The  building  of  large  freight  ships  with  more  or  less  passenger  accommodations  has  now 
become  a  marked  feature  of  the  development  of  shipbuilding.    In  the  years 
di^."™,""'"*  "  **  18<J7  to  1900  ,oere  were  Put  in  MTVice  on  the  North  Atlantic  route  several 
ships  of  this  type,  about  600  feet  long  overall,  (53  to  65  feet  beam,  and  drawing, 
when  fully  loaded,  30  to  32  feet.    These  were  followed  by  the  White  Star  ship  Celtic,  recently 
built,  said  to  be  698  feet  8. inches  long  over  all.  and  75  feet  44;  inches  beam.    On  other  routes 
ships  of  similar  dimensions  are  being  introduced,  the  largest  now  in  use  being  the  White  Star 
ships  of  the  Afric  class,  built  for  the  British  colonial  service  via  the  Cape  of  Good  Hope,  which 
are  about  550  feet  long  between  perpendiculars,  64  feet  beam,  and  have  a  load  draft  of  324  feet, 
and  the  Cape  mail  steamship  Saroit,  built  for  the  Union  Company,  which  is  585  feet  6  inches 
long  over  all,  and  64  feet  beam.    The  ships  now  building  at  New  lx>ndon  for  the  Great  Northern 
Railway  Company  are  particularly  noteworthy,  being  designed  for  the  trans-Pacific  trade;  they 
are  to  be  630  feet  long  and  73  feet  beam.    They  will  be  in  the  same  class  as  the  Celtic. 

The  steady  growth  in  ships'  dimensions,  the  introduction  of  large  ships  on  so  many  different 
routes,  and  the  undoubted  fact  that  for  long  routes  and  for  freight  which  can  be  quickly  handled 
at  the  ports  the  large  ship  is  the  more  economical  carrier,  gives  these  ships 
an  importance  in  determining  canal  dimensions  much  greater  than  their 
relative  numtier  or  aggregate  tonnage  would  indicate.  A  ship  drawing  324.  feet  in  saltwater, 
which  is  no  longer  exceptional,  will  draw  nearly  1  foot  more  in  fresh  water,  and  requires  for 
safe  navigation  not  less  than  35  feet  of  water  in  the  canal.  This  depth  is  therefore  fixed  as  the 
minimum  in  all  the  channels. 

In  fixing  the  width  of  locks  and  prism  it  is  not  necessary  to  take  into  account  the*  fast 
passenger  ships  of  the  North  Atlantic  routes.  Such  a  trade  is  not  likely  to  develop  through  the 
Isthmus.  Limiting  the  inquiry  to  freight  or  combined  freight  and  passenger  ships  like  those 
mentioned,  it  will  be  noted  that  the  maximum  beam  of  73  to  76  feet  is  found 
'  in  very  few  ships;  excepting  these,  the  greatest  is  63  to  05  feet,  which  is 
found  in  quite  a  numerous  class.  If  the  canal  were  intended  for  commercial  uses  only,  it  might 
be  questioned  whether  dimensions  should  be  fixed  for  the  extreme  beam  of  75  feet  or  more,  with 
the  added  cost  of  construction  and  minor  disadvantages,  but  the  imperative  requirement  that  the 
44 
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canal  shall  afford  #a  passage  for  the  largest  war  ships  makes  it  necessary  to  provide  for  a  beam 
considerably  greater.    The  broadest  ships  building  for  the  United  States 
Navy  are  those  of  the  Virginia  class,  which  liavo  a  beam  of  76  feet  and  2\ 
inches.    The  broadest  battle  ship  afloat  is  the  Italian  ship  Jieginn  Manjherifa,  recently  launched, 
which  has  a  beam  of  78.2  feet.   While  the  increase  in  beam  of  war  ships  has  for  some  years  l>een 
...  leas  rapid  than  that  of  commercial  ships,  it  is  unmistakable.    For  convenience 

w  with  of  torkH.  r 

in  operating  the  locks  the  width  should  \k>  2  or  3  feet  greater  than  the  beam 
of  the  ship.  Tho  width  is  therefore  fixed  at  84  feet  with  a  view  to  provide  for  some  further 
increase  in  beatn  of  ships. 

The  largest  ships  of  war  are  shorter  than  commercial  ships  of  like  beam,  and  a  clear  length 
of  lock  chamber  of  GOO  feet  would  lie  sufficient  for  any  war  ship  now  afloat  or  building.  In  order 
to  make  the  canal  practicable  for  the  largest  existing  commercial  ships,  and  alio  to  provide  for 
a  considerable  increase  in  size,  the  only  additional  expense  to  Imj  incurred  in  the  building  of  the 
canal,  after  providing  for  war-ship  requirements,  is  to  increase  the  length  of 
the  locks.  This  added  cost  is  so  small  in  comparison  with  the  advantage 
gained  that  it  is  unquestionably  judicious  to  incur  it,  and  the  length  is  therefore  fixed  at  7+0  feet 
in  the  clear. 

The  width  of  the  canal  has  been  fixed  after  careful  consideration  of  tho  dimensions  adopted 
dib>ui«b«  »f  prim  ..r  ai,d  experience  gained  elsewhere.    The  Suez  Canal  had  originally  a  bottom 
na  width  of  22  meters  (72  feet  2  inches).    It  had  been  intended,  when  the 

itim  41bmuIo«  of  r«-  work  was  projected,  to  make  this  width  44  meters  (144  feet  4  inches)  between 
the  Bitter  Lakes  and  tho  Mediterranean,  and  64  meters  (209  feet  11  inches) 
between  the  Bitter  Lakes  and  the  Red  Sea,  but  the  resources  of  the  company  proved  insufficient 
to  carry  out  the  work  on  this  plan.  The  width  finally  adopted  proved  inconveniently  small,  and 
it  has  since  been  increased  to  aliout  115  feet  At  the  same  time  the  depth  has  been  increased 
from  26  feet  3  inches  to  27  feet  lit  inches.  The  ratio  of  present  width  to  depth  is  about  4:1.  Id 
the  Manchester  Canal  the  depth  is  26  feet,  but  is  to  l)e  increased  to  28  feet.  When  this  is  done 
the  bottom  width  will  be  about  1 14  feet,  and  the  ratio  of  width  to  depth  will  also  be  about  4:1.  The 
Amsterdam  (anal  is  at  present  36  meters  (118  feet  1  inch)  wide  at  the  bottom  and  8.5  meters  (27 
feet  10  inches)  deep,  giving  a  ratio  of  width  to  depth  of  4  : 2.  These  dimensions  are  to  be  increased 
to  50  meters  (164  feet)  width  and  9.K  meters  (32  feet  2  inches)  depth,  with  a 
wSSST  ",iUl  "  ,r,M"  ratio  of  5 : 1.  The  bottom  width  of  150  feet,  which  has  been  adopted  by  the 
Commission  for  the  canal  sections  of  the  Isthmian  routes,  gives  a  ratio  of 
width  to  depth  of  4  : 3,  which  is  slightly  greater  than  at  the  Suez,  Manchester,  and  Amsterdam 
and  considerably  less  than  the  enlarged  Amsterdam  Canal  will  give. 
Mention  should  be  made  of  the  Kiel  Canal,  which  has  the  bottom  width  first  given  to  the 
Suez  Canal,  viz,  72  feet,  and  has  a  depth  of  29.  5  feet,  giving  a  ratio  of  width 
ii«u«f  km  tu  depth  of  2  : 5.  This  has  not  been  taken  into  account  in  the  preceding  com- 
parison, for  the  reason  that  the  width  is  clearly  shown  to  be  insufficient  for 
commercial  purposes  by  experience  at  Suez.  The  Kiel  Canal  was  built  primarily  for  an  outlet 
to  the  North  Sea  for  tho  German  navy,  and  is  adapted  for  the  possible  transfer  of  war  ships 
rather  than  for  the  convenience  of  commercial  ones.  Few  commercial  ships  of  large  size  traverse 
it.  The  average  tonnage  of  the  vessels  passing  in  1891)  was  about  100  tons,  which  may  bo  com- 
pared with  the  average  of  nearly  4,000  tons  for  the  ships  passing  through  the  Suez  Canal  during 
the  same  year. 

The  side  slopes  of  the  l«thmian  Canal  sections  vary  with  the  materials.    In  soft  earth  or 
Prim  !■  auft  rutk  m4  sand  they  are  taken  1  on  3  below  water  and  1  on  2  above  water:  in  firm 
**"d-  earth.  2  on  3  below  a  berme  10  feet  wide  6  feet  under  water  and  1  on  1  above 

prim  i>  ira  rami.      MK.),  |>erriH.,    The  1  on  1  slopes  are  to  be  protected  by  paving  from  the 
berme  to  6  feet  above  water.    In  rock  the  sides  are  vertical  from  the  bottom  to  a  berme  5  feet 
prua>  iarwk  above  water,  with  slopes  of  4  on  I  in  hard  rock  and  2  on  I  in  soft  rock  above 

such  l>crmc,  the  »>erme  being  of  such  width  that  the  extended  slopes  would 
intersect  the  l>ottom  of  the  canal  at  the  foot  of  the  vertical  sides.    In  several  places  a  slope  of 
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1  on  1  is  used,  as  in  the  Culebra  Cut.  on  account  of  the  peculiar  nature  of  thy  material,  and  in 
places  on  the  Nicaragua  route  where  rock  is  underlaid  by  clay.  Where  the  material  is  liable  to 
disintegrate  in  water,  as  in  the  Culebra  Cut,  or  where  the  roek  is  shattered  or  deficient  in  hard- 
ness, as  in  many  places  on  the  Nicaragua  route,  retaining  walls  are  provided,  taking  the  place  of 
the  vertical  sides  of  rock  cuts. 

Where  channels  are  excavated  in  open  water  and  the  sides  will  be  submerged,  the  width  is 
made  greater.  In  Panama  Bay  the  bottom  width  is  to  1m-  200  feet,  with  side 
slopes  of  1  on  3,  hut  at  mean  tide  the  width  35  feet  tielow  water  will  he  2hU 
feet  and  at  high  tide  320  feet.  In  the  San  Juan  River  the  excavated  channel  will  l>e  250  feet  wide 
at  Iwttom  with  side  slopes  of  l  on  I,  and  in  lakv  Nicaragua  3oo  feet  with  side  slopes  of  l  on  2 
in  firm  clay  and  1  on  t»  in  overlying  mud.  In  the  artificial  harbors  at  Colon  and  (ireytown  it 
will  lie  500  feet  with  turning  places  sou  feet  wide.  The  entrance  to  Brito  Harlwr  will  also  l>e 
500  feet  wide,  but  the  harbor  itself,  on  account  of  its  restricted  length  will  be  SOU  feet  wide. 

The  channel  widths  above  given  are  for  straight  sections.  On  curves  of  less  than  12,0oo 
feet  radius,  in  channels  less  tlian  500  feet  wide,  the  width  is  increased  at  the 
rate  of  1  foot  for  each  200  feet  reduction  of  radius,  the  widening  on  a  curve 
of  ti.000  feet  radius  being  30  feet.  This  is  an  arbitrary  allowance.  It  is  the  same  as  the  allow- 
ance in  Kiel  Canal  for  a  radius  of  5,000  feet;  less  than  in  the  Kiel  Canal  for  radii  under  5,000 
feet  and  more  for  radii  over  5.000  feet. 

As  already  stated,  the  locks  arc  to  have  a  clear  length  of  740  feet  and  a  width  of  84  feet 
nun  B-aif  twfci       between  the  side  walls.    The  depth  over  the  head  wall  and  over  the  miter 
sills  at  the  lower  end  of  the  locks,  which  fix  the  available  depth  for  ships,  is 


to  be  35  feet,  the  same  as  in  the  prism  of  the  canal.  The  miter  sills  at  the  head  of  the  locks  are 
placet!  1  foot  lower,  the  slightly  greater  safety  thus  afforded  for  these  sills  being  secured  by 
merely  exchanging  1  foot  in  height  of  gate  for  1  foot  in  height  of  miter  sill  wall  and  without 
appreciable  cost.  In  order  to  give  the  required  clear  length,  all  single  locks  and  the  upper  locks 
of  combined  systems  are  to  be  m  de  788  feet  long  from  quoin  to  quoin.  The  lower  locks  of 
combined  systems  will  Ik?  71»3  feet  from  quoin  to  quoin,  the  greater  length  being  due  to  the 
greater  thickness  of  the  cross  wall  at  the  middle  gates. 

Twin  locks  are  provided  in  every  case.  This  will  insure  uninterrupted  navigation  if  one 
lock  at  any  locality  is  closed  for  repairs.  To  facilitate  making  these  repairs 
with  the  least  possible  delay,  guard  gates  of  the  ordinary  miter  form  are 
placed  at  both  ends  of  every  lock  or  flight  of  locks,  those  at  the  foot  opening 
downstream.  When  repairs  to  the  lock  are  needed,  these  gates  can  be  closed  and  the  lock 
pumped  out  immediately,  thus  avoiding  the  delay  of  building  cofTerdams  or  the  uncertainties 
attending  the  use  of  caisson  gates.  This  provision  is  not  usual,  but  has  been  adopted  for  all  the 
locks  of  the  St.  Marys  Falls  canals,  and  its  utility  has  been  frequently  demonstrated  there.  These 
gates  are  supported  by  extensions  of  the  lock  walls.  The  extreme  length  of  the  masonry  is 
1,031.5  feet  for  a  single  lock  and  1.829.5  for  a  flight  of  two  locks. 

While  these  locks  provide  for  the  passage  of  the  largest  ships  anticipated  in  the  near  future, 
it  is  realized  that  the  larger  part  of  the  sea  traffic  of  the  present  day  is  carried  ou  by  much 
smaller  ships. 

Smaller  locks  than  those  adopted  could  Ikj  operated  more  quickly  and  would  effect  a  material 
aggregate  saving  of  time  to  the  greater  part  of  the  traffic  and  reduce  the  amount  of  water  con- 
sumed. The  width  of  the  locks  can  not  bo  reduced  without  excluding  the  large  ships.  It  is  prac- 
ticable, however,  to  provide  a  shorter  lock  by  the  introduction  of  intermediate  gates,  whereby 
two  smaller  chambers  can  be  obtained  and  some  of  the  advantages  secured  of  having  a  small  lock 
for  small  ships.  By  the  arrangement  shown  in  the  plans  the  whole  chamber  can  be  used,  the 
intermediate  gates  remaining  open;  by  using  these  gates  in  connection  with  the  upper  lock  gates, 
a  chamber  is  provided  having  a  clear  length  of  292  feet,  and  by  using  them  in  connection  with 
the  lower  lock  gates,  a  cliamber  is  provided  having  a  clear  length  of  400  feet,  sufficient  for  most 
of  the  freight  ships  now  in  use.  With  two  locks  combined  in  a  flight,  only  one  of  the  smaller 
chambers  in  each  lock  is  available,  the  intermediate  gates  being  so  placed  that  either  the  full 
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length  or  the  400-foot  chamber  can  be  used.  It  may  be  found  ex|>edient  in  construction  to  make 
the  length  of  the  reduced  chamber  450  feet. 

All  the  locks  on  both  routes  will  have  rock  foundations.    The  rock  varies  greatly  from  hard 
to  soft  and  partially  disintegrated.    The  poorest  will  carry  safely  the  imposed 
^»™«uu««.  »f  Mi  M  loftt^  ))|it  wj||  pprmif  sjow  jjeepggg  f,„.  considerable  distances,  and  will  offer 

little  resistance  to  abrasion.  The  floor*  of  the  locks  are  protected  by  invert** 
of  concrete,  the  thickness  being  greater  in  soft  rock.  In  the  vicinity  of  the  lock  gates  the 
floor  is  of  sufficient  thickness  to  sustain  the  full  hydrostatic  head. 

The  walls  are  also  to  be  of  concrete  throughout,  except  the  quoins,  the  tops  of  the  miter-sill 
w«iu  t»  w  »f  ranrrtt*     walls,  and  exposed  angles  at  the  inlets  and  outlets  of  the  culverts.    The  use 
of  concrete  for  the  construction  of  locks  is  of  conqmratively  recent  introduc- 
tion.   The  locks  of  the  Manchester  Canal  arc  perhaps  the  most  notable  example,  the  great  mass 
of  masonry  being  concrete,  granite  being  used  only  for  quoins,  copings,  and  exposed  angles,  ntid 
brick  burned  to  the  point  of  incipient  vitrification  for  facing  the  walls  above  low  water  and  for 
culvert  linings.    The  moist,  warm  climate  of  the  Isthmus  is  particularly  favorable  for  concrete. 
In  the  locks  of  greatest  lift  the  velocity  of  water  in  the  culverts  will  reach  60  to  80  feet 
per  second,  which  would  severely  test  any  masonry,  even  of  the  best  brick  or 
cut  stone.    Even  in  locks  of  the  smaller  lifts  some  kind  of  protection  for  the 
surfaces  of  the  culverts  will  probably  bo  necessary.    As  a  basis  for  estimates  a  lining  of  cast 
iron  of  a  minimum  thickness  of  1  inch  is  provided  where  the  extreme  head  of  water  in  the 
culverts  exceeds  30  feet  and  a  lining  of  vitrified  brick  for  smaller  heads. 

The  gates  are  designed  of  steel  of  the  ordinary  miter  form.    They  are  based  on  actual 
UrkgaiM.  designs  of  gates  of  nearly  equal  dimensions  prepared  under  tho  direction  of 

the  United  States  Board  of  Engineers  on  Deep  Waterways. 
In  designing  the  locks  the  varying  height  of  rock  at  each  of  the  lock  sites  has  been  taken 
into  account.    The  details  of  the  studies  concerning  the  stability  of  the  walls,  as  well  as  of  the 
loss  of  water  by  leakage,  etc.,  are  given  in  Appendix  A. 

In  order  to  facilitate  the  movement  of  ships  into  the  locks,  as  well  as  to  afford  a  safe  place 
for  ships  to  tie  up  while  awaiting  lockage,  a  vertical  approach  wall  1,200  feet 
long  is  provided  on  one  side  <>f  the  canal  at  each  end  of  every  lock  or  flight. 
Unit  prices  have  been  fixed  by  agreement  of  all  the  members  of  the  Commission,  on  the 
principle  that,  whatever  differences  of  opinion  or  circumstances  may  exist, 
they  are  not  enough  to  interfere  with  a  fair  and  close  comparison  of  the 
different  routes.    These  prices  are  as  follows: 

Removal  of  hard  rock,  per  cubic  yard  $1.  15 

Removal  of  soft  rock,  per  cubic  yard    ....          .80 

Removal  of  earth,  not  handled  by  dredge,  per  cubic  yard    .45 

Removal  of  dredgable  material,  per  cubic  yard   .20 

Removal  of  rock,  under  water,  per  cubic  yard     4.  75 

Emlmnkments  and  back  filling,  per  cubic  yard    .60 

Hock  in  jetty  construction,  per  cubic  yard   2.  50 

Stone  pitehing,  including  necessary  backing,  per  square  yard   2.  00 

Clearing  and  grubbing,  in  swamp  sections  of  Nicaragua,  per  acre   200.  <h> 

Other  clearing  and  grubbing,  on  l»th  routes,  per  acre     100.  00 

Concrete,  in  place,  per  cubic  yard   8.  00 

Finished  granite,  per  cubic  yard   60.  00 

Brick  in  culvert  lining,  per  cubic  yard   15.  tX) 

All  metal  in  locks,  exclusive  of  machinery  and  culvert  linings,  per  pound   .  075 

All  metal  in  sluices,  per  pound   .  075 

Cast  iron  in  culvert  lining,  per  pound   .04 

Allowance  for  each  lock  chamlicr  for  operating  machinery   50,000.  (10 

Additional  allowance  for  each  group  of  locks  for  power  plant   100, 000.  00 
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Price  of  timber  iu  locks,  per  M.  B.  M   *100.  00 

Sheet  piling  in  spillways,  per  M.  B.  M   75. 110 

Bearing  piles  in  spillways,  per  linear  foot                                                        ...  .  50 

Average  price  of  pneumatic  work  for  the  Bohio  Dam,  below  elevation  —30,  per 

cubic  yard   29.  50 

Caisson  work  for  the  Conchuda  Dam,  in  place,  per  cubic,  yard   20. 00 

Single-track  railroad,  complete,  with  switches,  stations,  and  rolling  stock,  per  mile 

of  main  line   75,000.00 


It  has  l»eeii  determined  to  add  20  per  cent  to  the  estimates  of  the  cost  of  construction  to 
r<mUa«»«ir«  rte      cover  expenses  that  will  be  incurred  for  engineering,  police,  sanitation,  and 
general  contingencies.    The  prices  are  based  on  efficient  organization  and 
thorough  equipment,  with  the  understanding  that  while  the  work  would  l>c  vigorously  handled  it 
would  not  bo  so  driven  as  to  call  for  unnecessary  duplication  of  machinery.    The  cost  of  the 
equipment  and  plant  will  be  large,  but  it  will  be  distributed  over  a  very  large  work. 
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The  American  isthmus,  in  the  most  extensive  meaning,  is  about  1,400  miles  long,  extending 
from  the  seventy-seventh  to  the  ninety -fifth  meridian  of  longitude  and  from 
the  eighth  to  eighteenth  parallel  of  latitude.  It  embraces  that  portion  of 
the  Republic  of  Colombia  which  lies  west  of  the  Atrato  River  in  South 
America,  the  whole  of  the  five  republics  which  are  grouped  together  as  Central  America,  and  so 
much  of  Mexico  as  lies  east  of  Tehuantepec.  The  general  direction  of  the  isthmus  is  from 
southeast  to  northwest.  For  the  eastern  BOO  miles  the  width  of  this  isthmus  is  comparatively 
small,  varying  from  a  minimum  of  barely  30  miles  to  a  maximum  of  120  miles.  It  then  widens 
to  300  miles  near  the  boundary  between  Nicaragua  and  Honduras,  narrows  to  about  120  miles 
opposite  the  Bay  of  Honduras,  widens  again  into  the  great  peninsula  of  Yucatan,  and  finally 
narrows  to  120  miles  at  Tehuantepec.  A  glance  at  a  map  indicates  that  the  only  possible  routes 
for  an  interoceanic  canal  must  be  at  Tehuantepec,  at  the  Ray  of  Honduras,  or  within  the  eastern 
BOO  miles. 

So  far  as  convenience  of  approach  and  accessibility  from  United  States  porta  on  both  sides 
T.huBW    nmt*        °'  t',e  °°ntn,ent  are  concerned,  Tehuantepec  b  by  far  the  best  location. 

Practically  the  whole  length  of  the  isthmus  is  eliminated  on  the  distance 
to  Pacific  ports,  and  while  the  distance  from  New  York  is  practically  the  same  to  all  ports 
on  the  Atlantic  side  of  the  isthmus,  the  mouth  of  the  Mississippi  River  is  only  about  half  as 
far  from  Tehuantepec  as  from  the  Atrato.  For  these  reasons  Tehuantepec  was  selected  by 
('apt.  James  R.  Eads  as  the  location  for  a  ship  railway  across  the  isthmus.  If  a  ship  railway 
is  to  lie  built  it  is  probably  the  best  location.  The  duties  of  this  Commission,  however,  are 
confined  to  finding  a  route  for  a  canal  between  the  two  oceans.  The  Tehuantepec  summit  is  in 
the  neighborhood  of  TOO  feet  above  tide  water.  It  is,  moreover,  a  broad  summit  which  can  not 
be  materially  lowered  by  any*  excavation  of  practicable  dimensions.  It  is  doubtful  whether  a 
water  supply  can  be  found  for  a  summit  level.  It  would  require  20  locks  of  an  average  lift  of 
nearly  85  feet  on  each  side  of  the  summit.  The  cost  of  these  locks  alone,  on  the  basis  of  the 
estimates  considered  in  another  chapter  of  this  report,  would  be  about  $200,000,000,  while  the 
canal  would  probably  at  least  double  this  estimate.  Attractive  as  the  Tehuantepec  route  is  from 
its  geographical  location,  it  must  bo  discarded  as  impracticable  for  a  canal. 

The  next  point  is  at  the  head  of  the  Ray  of  Honduras.  This  location  would  be  nearly  as 
accessible  us  Tehuantepec  on  the  Atlantic  side,  but  the  Pacific  terminus 
would  be  400  miles  farther  from  north  Pacific  ports.  The  passage  of  the 
isthmus  here  by  a  canal,  or  even  by  a  railroad  of  moderate  grades,  is  out  of  the  question:  it  is 
a  mountain  region  which  must  be  dismissed  from  consideration. 

There  remains  the  000-mile  stretch  at  the  eastern  end  of  the  isthmus,  within  the  limits  of 
which  several  routes  have  been  proposed.  At  the  western  limit  of  this  stretch 
wi"^"'*""**™  P"rt1"" *'  ,ies  Lake  Nicaragua.  The  features  of  the  Nicaragua  route  are  thoroughly 
considered  in  another  chapter  of  this  report,  and  nothing  more  need  be  said  of 
it  here.  From  Lake  Nicaragua  to  the  promontory  which  terminates  in  Mariato  Point  and  Cape 
Mala,  and  which  forms  the  western  Iwundary  of  the  Gulf  of  Panama,  the  isthmus,  though 
narrow,  is  traversed  by  a  high  range  of  mountains,  which  prohibits  its  consideration  as  a  location 
for  a  canal.    The  Gulf  of  Panama  measures  about  120  miles  from  east  to  west  between  the 
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headlands  known  as  Capo  Mala  and  Pifias  Point,  which  practically  form  its  southern  limit,  and 
about  100  miles  from  a  lint*  connecting  these  two  points  to  its  northern  extremity.  The  southern 
limit  corresponds  closely  with  the  100- fathom  curve.  The  isthmus  sweeps  around  this  gulf  on  a 
curve  which  forms  a  rough  approximation  to  a  half  circle:  the  narrowest  part  of  the  whole 
isthmus  lies  north  of  the  center  of  the  Gulf  of  Panama. 

The  Atrato  River,  rising  near  the  fifth  degree  of  north  latitude,  flows  northward  about  800 
miles  at  a  comparatively  short  distance  from  the  Pacific  and  parallel  to  it. 
thus  forming  what  resembles  an  extension  of  the  isthmus  southward,  but  the 
eastern  boundary  of  this  extension  is  not  the  ocean.  The  Atrato  is  a  silt-bearing  river  having  a 
considerable  fall,  and  not  in  ii  self  adapted  to  the  use  of  ocean-going  craft,  without  large  expendi- 
tures for  improvement  and  maintenance.  With  the  exception  of  Nicaragua  and  Tehuantepec,  all 
the  routes  which  have  been  proposed  for  an  isthmian  canal  terminate  in  the  Gulf  of  Panama  or 
on  the  South  American  coast  south  of  that  gulf,  the  latter  using  the  Atmto  for  their  Atlantic 
approach. 

Three  routes  which  terminate  on  the  Gulf  of  Panama  have  been  talked  of  for  many  years. 

They  aro  commonly  known  as  the  Panama  route,  the  San  Bias  route,  and  the 
"B  "*  Caledonia  route.  The  Panama  route  is  the  most  westerly  of  the  three,  and 
the  one  of  earliest  use  and  occupation.  The  old  city  of  Panama  was  founded 
in  1517.  The  Spanish  crossing  was  by  a  paved  road  from  Nouibro  de  Dios,  and  later  from  Porto 
Bello,  on  the  Atlantic  side,  to  Panama,  on  the  Pacific.  Porto  Bello  Harbor  was  discovered  and 
named  by  Columbus  in  1502,  and  the  town  of  Porto  Bello  was  founded  in  15IS4.  The  Panama 
Railroad  was  built  fifty  years  ago  near  this  ancient  crossing,  and  its  location  is  practically  identical 
with  that  selected  for  a  canal.  As  the  Panama  route  U  treated  in  full  detail  in  another  chapter 
of  this  report,  nothing  further  need  be  said  of  it  here. 

The  distance  from  the  mouth  of  the  Atrato  River  to  tide  water  on  the  Pacific  at  the  nearest 
itmo  nmu*  ,x,'"t  '*  **out  70  "«les.    Anything  like  a  direct  passage  is  entirely  out  of  the 

question,  and  it  is  manifestly  impossible  to  find  a  canal  line  from  the  mouth 
of  the  Atrato  to  the  Pacific  which  will  be  less  than  100  miles  long,  if  the  improvements  on  the 
Atrato  are  considered  a  part  of  the  canal;  the  lines  which  have  been  suggested  for  this  purpose 
are  generally  much  longer.  While  it  is  not  impossible  that  a  practicable  line  on  which  to  construct 
a  canal  can  be  found  with  its  terminus  in  the  Atrato  Valley,  the  necessary  length  of  the  line, 
together  with  the  difficulties  which  would  attend  a  terminus  at  the  mouth  of  a  large  silt-bearing 
river,  aro  enough  to  show  that  in  use  it  would  be  inferior  to  either  the  Panama  or  the  Nicaragua 
location. 

In  the  search  for  other  possible  routes  the  field  work  of  this  Commission  has  been  confined  to 
ij.it.  »f  Mi  •*«*  ret>'on  lying  between  the  Panama  route  and  the  Atrato  River,  not  including 

the  routes  which  would  utilize  this  river.  Throughout  the  portion  of  the 
Isthmus  thus  explored  the  continental  divide,  which  elsewhere  lies  near  the  Pacific,  lies  close  to 
the  Atlantic  coast,  and  there  are  intermediate  valleys  separated  from  the  Pacific  coast  by  ranges 
of  less  importance.  The  Chepo  River  enters  the  Gulf  of  Panama  30  miles  cast  of  the  city  of 
Panama,  coming  from  the.  east  and  draining  a  valley  nearly  70  miles  long.  On  the  easterly  side 
of  the  Gulf  of  Panama  lies  the  Gulf  of  San  Miguel,  which  is  an  excellent  harbor,  carrying  tido 
water  halfway  across  the  Isthmus.  The  Savana  River  enters  this  gulf  from  the  north  and  the 
Tuyra  River  from  the  southeast,  while  the  Chucunaque,  heading  near  the  Chepo  and  flowing 
southeasterly,  is  a  tributary  of  the  Tuyra.  The  continental  divide  on  this  section  of  the  Isthmus 
is  therefore  the  divide  between  the  Caribbean  Sea  on  the  northeast  and  the  Chepo,  the  Chucun- 
aque, and  the  Tuyra  rivers  successively  on  the  southwest.  The  divide  at  the  head  of  the  Chepo 
and  the  Chucunaque  rivers  connects  the  continental  divide  with  the  chains  of  hills  which  separate 
those  rivers  from  the  Pacific.  The  general  situation  U  fully  shown  in  pi.  2,  accompanying  this 
report  Within  these  limits  two  routes,  each  of  them  presenting  possibilities  of  several  varieties 
of  location,  have  long  been  suggested.  One  of  these  is  known  as  the  San  Bias  route  and  the 
other  as  the  Caledonia  route. 
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The  Sun  Bias  route  was  explored  under  the  direction  of  Mr.  Frederick  M.  Kelley  in  1857, 
and  was  subsequently  examined  bv  the  United  States  Darien  expedition, 
under  the  command  of  Commander  I  nomas  Oliver  Self  ridge,  jr.,  united 
States  Navy,  in  1870.  The  Kelley  examination,  starting  from  the  Pacific,  was  carried  with  level 
and  transit  up  the  Chepo  and  the  Mamoni  rivers  across  the  summit  to  a  point  on  the  Carti.  fol- 
lowing the  valleys  of  these  streams.  The  Self  ridge  surveys,  starting  from  the  Atlantic  side,  were 
carried  with  level  and  transit  up  the  Mandinga  River,  across  the  divide,  and  up  the  Nerealagua 
River  nearly  to  the  divide,  while  barometrical  reconnaissances  were  made  up  the  Carti  River 
overlapping  the  Kelley  survey.  This  is  the  narrowest  place  on  the  Isthmus,  it  l>eing  less  than  31 
miles  from  shore  line  to  shore  line  and  only  about  two-thirds  of  this  distance  from  the  Atlantic  to 
tide  water  in  the  Chepo  River.  Furthermore,  the  Pacific  harbor  is  quite  as  good  as  that  at 
Panama,  while  Mandinga  Harbor,  in  the  Gulf  of  San  Bias,  at  the  northern  end  of  the  route,  is 
all  that  could  be  desired.  The  difficulty  of  the  line  lies  in  the  height  of  the  summit,  to  cross 
which  tunnels  from  8  to  10  miles  in  length  were  proposed. 

The  Caledonia  route  has  the  distinction  of  being  the  location  where  the  Isthmus  was  first 
crossed  by  white  men.  In  1513  Balboa  started  with  his  band  of  followers 
from  Caledonia  Bay  and  crossed  by  a  tiresome  march  to  San  Miguel  Bay. 
Nearly  two  hundred  years  later,  in  1H98,  William  Paterson  chose  this  location  for  his  Scotch 
colony  of  New  Edinburgh,  which  by  occupying  the  line  of  transit  across  the  Isthmus  was  to  con- 
trol the  trade  of  the  Pacific  and  the  East.  The  bay,  which  would  be  the  northern  terminus  of 
the  canal,  is  still  known  as  Caledonia  Bay,  while  the  promontory  at  the  southern  end  of  the  bay, 
near  where  he  founded  his  town,  is  called  Point  Eseoces.  All  vestiges  of  Paterson's  work  have 
long  since  disappeared,  and  it  would  be  hard  to  find  any  spot  in  America  where  there  are  fewer 
signs  of  the  work  of  the  white  man. 

Caledonia  Bay  is  a  beautiful  body  of  water,  separated  from  the  Caribbean  Sea  by  a  series  of 
coral  keys  and  furnishing  fairly  good  anchorage  at  both  ends,  though  tue  intermediate  portion  is 
shallow.  The  route  for  a  canal  in  this  location  would  be  from  Caledonia  Bay  to  San  Miguel  Bay. 
As  seen  from  the  sea  the  Caledonia  gap  is  a  very  marked  depression  in  the  mountains,  and  the 
summit  is  less  than  4  miles  from  the  l»ay.  It  looks  much  lower  than  it  really  is,  and  the  first 
impression  made  is  that  it  is  an  ideal  location  for  a  transisthmian  line.  This  route  was  advocated 
as  early  as  1850  by  Dr.  Edward  Cullen,  of  Dublin.  It  was  explored  in  1852  by  an  English 
engineer,  Mr.  Lionel  Oisborne,  and  it  was  subsequently  examined  by  Lieut.  Isaac  G.  Strain, 
U.  S.  N.,  in  1854.  Reconnaissances  were  (subsequently  made  by  others,  the  most  important 
being  by  the  United  States  Darien  expedition  in  1870.  It  was  claimed  by  Dr.  Cullen  that  the 
height  of  the  summit  on  this  line  was  not  more  than  150  feet,  and  that  from  a  ridge  only  •_'  miles 
wide  a  level  plain  extended  to  the  Srivana  River,  the  northern  tributary  of  the  Gulf  of  San 
Miguel.  Mr.  Gisborne,  whose  examination  was  not  continued  completely  across  the  Isthmus, 
reafilrmed  this  claim.  Strain's  examination  and  all  subsequent  ones  failed  to  find  any  such 
condition. 

All  the  examinations  of  which  there  is  sufficient  information  to  give  them  any  authentic 
HiHitanJ  value  were  made  on  the  principle  of  following  up  streams.    While  this 

method  of  examination  is  permissible  when  time  and  means  do  not  allow  the 
use  of  better  ones,  conclusive  results  can  not  be  obtained  in  this  way.  The  claims  made  for  some 
of  these  routes,  especially  in  the  neighborhood  of  Caledonia  Bay,  were  such  that  if  substantiated 
they  would  be  better  than  any  others.  It  became  necessary  either  to  find  these  locations  or  to 
disprove  their  existence.  The  proof  derived  from  tho  examinations  of  the  several  valleys  must 
always  be  of  negative  character;  it  can  not  be  conclusive  until  it  is  shown  that  every  stream  has 
been  explored.  If,  however,  the  divide  could  lie  traced  continuously,  positive  proof  would  be 
substituted  for  negative  proof.  The  Commission  therefore  organized  a  force  for  the  purpose  of 
tracing  the  divide  and  determining  its  continuity.  It  wa.s  at  first  proposed  to  trace  this  divide 
continuously  from  the  Chagres  to  the  Atrato.  This  has  not  been  done,  but  the  divide  has  been 
traced  from  the  Chagres  to  San  Bias  and  far  enough  lieyond  to  cover  all  routes  that  have  been 
suggested  for  this  location.    It  has  been  traced  in  both  directions  f  mm  Caledonia  Bay  far  enough 
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to  cover  all  the  locations  which  have  been  suggested  there.  The  mountain  range  baa 
examined  from  the  coast  continuously  from  San  Bias  to  the  Atrato.  The  results  of  these  surveys 
and  this  examination  are  embodied  in  the  maps  and  sketches  which  accompany  this  report. 
While  they  have  not  been  absolutely  complete,  they  have  proved  conclusively  that  no  low  summit 
exists  within  the  limits  by  which  a  canal  line  would  approach  either  San  Bias  Bay  or  Caledonia 
Bay.  Any  canal  terminating  at  either  of  these  harbors  will  involve  the  construction  of  a  tunnel. 
There  is  a  bare  possibility  that  some  low  summit  may  exist  in  the  portion  of  the  range  which 
was  only  examined  from  the  sea,  but  the  general  topography  of  the  country  indicates  that  this  i« 
extremely  improbable,  while  the  appearance  of  the  range  shows  that  if  any  such  low  summit  can 
by  any  possibility  exist,  it  mu.st  be  approached  by  valleys  of  such  crooked  and  restricted  character 
that  it  would  almost  certainly  l>e  impracticable  for  a  canal. 

The  divide  has  been  traced  continuously  from  latitude  9-  19*  N.,  longitude  78°  59'  W.,  west- 
ward to  the  headwaters  of  the  Chagres  River.  The  lowest  summit  found  within  the*e  limits  was 
950  feet;  this  elevation  was  determined  by  actual  leveling.  The  Chagres  River  was  then  followed 
down  to  the  Panama  Railroad,  thus  connecting  this  survey  with  the  Panama  route. 

The  ridge  has  been  continuously  traced  from  the  Carreto  summit,  latitude  H°  45'  N.,  longi- 
tude 77  38'  W.,  to  the  Sassardi  summit,  latitude  8°  58'  N.,  longitude  77°  52'  W.,  covering  the 
entire  divide  in  the  vicinity  of  Caledonia  Bay.  The  lowest  summit  within  this  limit  is  the 
Caledonia  gap,  with  an  elevation  of  «81  feet.  Five  other  gaps,  with  elevations  respectively  of 
815.  740,  827,  994,  and  1,098  feet,  were  observed  within  these  limits.  All  of  these  elevations 
were  determined  by  actual  leveling. 

Between  the  limit  of  these  two  actual  surveys  there  is  a  distance  of  SI  miles  in  an  air  line 
obw  «u  t»  ik  wnere  the  divide  has  not  been  traced.  There  is  also  a  distance  of  about  CO 
miles  from  the  Carreto  summit  southeast  to  the  Atrato  where  no  actual  sur- 
veys have  been  made.  Through  these  distances  the  divide  has  been  carefully  reconnoitercd  from 
the  sea,  the  elevations  of  the  higher  peaks  being  ascertained  as  well  as  those  of  the  visible  gaps, 
and  the  distances  being  determined  by  observation  made  with  two  sextants.  While  this  method 
of  examination  is  not  absolutely  conclusive,  the  results  are  such  as  to  show  that  there  is  no  prob- 
ability of  any  low  summit  existing  within  these  limits:  this  improbability  is  further  increased  by 
the  general  character  of  the  watershed  of  the  country. 

All  this  summit  examination  was  made  from  the  Atlantic  side.  In  addition  to  this,  a  survey 
was  made  up  the  Chucunaque  and  the  Chucurti  rivers  which  was  not  quite  con- 
»i^*™l"l"°"fn™'P*rt,C  nected  with  the  work  done  from  the  Atlantic  side,  owing  to  the  threatening 
attitude  of  the  Indians.  The  gap  of  2  or  3  miles  has  been  supplied  from  the 
Self  ridge  survey  of  1870.  These  surveys  were  extended  up  the  Tuyra  and  Aputi  rivers  and  up 
the  Savana  and  Lara  rivers,  besides  running  a  survey  from  the  mouth  of  the  Lara  in  an  easterly 
course  to  the  Chucunaque. 

The  explorations  of  other  possible  routes,  while  not  entirely  complete,  have  shown  that  it 
is  practicable  to  follow  the  divide  in  this  section  of  the  isthmus  and  that  this  is  the  method  of 
exploring  which  is  applicable  to  the  isthmus.  The  good  health  of  the  field  parties  has  shown 
that  this  country  is  not  one  which  is  exceptionally  unhealthy  to  explore. 

The  result  of  these  examinations  and  surveys  shows  that  there  is  no  probability  of  the  existence 

x»r*«iwiu»ai*iauei  °'  an^  Prac<''cab'e  location  between  Panama  and  the  mouth  of  the  Atrato 
River  except  by  the  adoption  of  a  tunnel  line. 
The  objections  to  a  tunnel  on  a  canal  are  so  great  that  a  tunnel  location  should  not  be  adopted 
unless  there  are  manifest  advantages  of  sufficient  weight  to  overcome  these  objections.  No  such 
advantages  appear  to  exist.  The  surveys,  however,  have  shown  that  there  is  a  possible  tunnel 
location  on  the  San  Bias  route  and  at  least  three  on  the  Caledonia  route.  Each  of  these  four 
locations,  though  involving  a  tunnel,  provides  for  a  sca-level  canal. 

With  a  view  to  determine  the  approximate  cost  of  a  canal  tunnel  a  section  of  tunnel  was 
D»«i«n  of  i>  »»i  worked  out,  and  this  section  is  shown  in  fig.  1.    This  section  provides  for  a 

depth  of  35  feet,  for  a  width  of  100  feet  at  the  bottom,  of  117  feet  on  the 
water  line,  and  for  a  height  of  115  feet  from  the  water  surface  to  the  intrados  of  the  lining. 


Digitized  by  Google 


REPORT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 


58 


Tho  estimate  is  made  on  the  basis  of  the  entire  tunnel  being  lined  with  concrete  5  feet  thick.  The 
quantities  and  estimated  cost  of  a  single  foot  of  this  tunnel  are  as  follows: 

(576.2  cubic  yards  excavation,  at  $5   .    $3,  381 

88.7  cubic  yards  concrete,  at  $10   887 

Total   4,268 

This  corresponds  to  $22, 535,0+0  per  mile.  In  the  estimates  the  tunnel  has  been  assumed  to 
cost  $2-2,500,000  per  mile. 

The  location  which  seems  to  promise  best  for  such  a  canal  is  shown  in  plate  3  accompanying 
this  report.  The  line  starting  from  Mandinga  Harbor  follows  up  the  Rio 
'  Curt  i .  passes  through  a  tunnel  4.5  miles  long,  and  descends  by  the  valley  of 
the  Chorrah  to  the  Chepo.  Open  excavations  are  maintained  on  both  sides 
of  the  tunnel  to  a  maximum  depth  of  400  feet.  The  total  length  of  the  line  of  canal  is  37  miles, 
and  the  length  from  tidewater  to  tidewater  21  miles.  There  has  been  no  actual  examination  of 
the  valley  of  the  Chorrah  because  of  the  revolution  existing  at  the  time  the  attempt  was  made. 
A  profile  of  this  location  is  shown  in  plate  4,  and  tho  following  is  a  rough  estimate  of  the  possible 
cost  of  such  a  canal.  In  the  absence  of  any  means  of  classification  the  soft-rock  price  has  been 
adopted  as  a  fair  average  for  all  dry  excavation  outside  of  the  tunnel. 

166,000,000  cubic  yards  excavation,  at  80  cento   $132, 800, 000 

80,000,000  cubic  yards  dredging,  at  20  cents   7, 800, 000 

Clearing     500, 000 

4. 2  miles  tunnel,  at  $22,500,000    94, 500,  000 

Tide  lock    4,000,000 

25  miles  railroad,  at  $75,000   1, 875, 000 

Total  .   241,475,000 

20  per  cent  engineering,  contingencies,  etc   48, 295, 000 

Total     *   289, 770, 000 

The  distance  from  Caledonia  Bay  to  tide  water  on  the  Savana  River  is  about  30  miles  in  a 
straight  line.  Studies  have  been  made  of  three  lines  across  the  divide,  all 
of  them  striking  the  same  point  on  the  Savana  River,  near  the  mouth  of  the 
Lara,  the  approaches  on  the  Atlantic  side  being  through  the  three  valleys  of 
the  Caledonia,  the  Aglaseniqua,  and  the  Sassardi.  The  distance  from  Caledonia  Bay  to  the  mouth 
of  the  Lara  varies  from  32  miles  by  the  Sassardi  route  to  36  miles  by  the  Caledonia  route.  The 
Sassardi  route  has  not,  however,  been  explored  through  its  whole  length,  and  it  is  quite  possible 
that  an  actual  survey  would  make  it  as  long  as  the  Caledonia  route.  Kach  line  would  require  a 
tunnel.  If  the  Sassardi  route  is  taken,  the  length  of  this-  tunnel,  assuming  open  cuts  to  be  used 
to  a  depth  of  400  feet  at  each  end,  would  be  about  1.6  miles.  On  either  of  the  other  two  the 
tunnel  would  be  about  2  miles  longer,  while  the  approaches  on  the  south  side  would  be  much 
heavier. 

Caledonia  Bay  is  virtually  tideless.  San  Miguel  Bay  has  a  tidal  range  of  20  feet  or  more. 
This  heavy  tide  causes  currents  in  the  Savana  River  strong  enough  to  be  a  serious  menace  to 
navigation,  and  it  would  be  necessary  to  build  a  tide  lock  and  dam  near  the  mouth  of  the  Savana. 
The  distance  from  the  mouth  of  the  Lara  to  the  tide  lock  is  about  14  miles,  the  upper  portion  of 
which  is  in  a  narrow  river  which  would  require  enlargement  for  a  canal.  This  makes  the  total 
length  of  canal  navigation  from  Caledonia  Bay  to  the  tide  lock  about  50  miles. 

The  locations  of  these  three  canal  routes  are  given  in  plate  5  accompanying  this  report. 
Approximate  profiles  of  each  location  are  given  in  plate  6,  and  from  these  the  following  estimates 
of  the  possible  cost  of  such  canals  have  been  made. 

The  more  extended  examination  of  the  country  gives  an  indication  of  the  character  of  material 
which  has  been  used  in  making  a  rough  classification  into  hard  rock  and  earth. 
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80,000,000  cubit-  yards  hard  rock,  at  $1.15     $92, 000, 000 

137,000,000  cubic  yards  earth,  at  45  cents   til,  050,  000 

0,inii i.ooii  cubic  yards  dredging,  at  90  cents   1,800, 000 

4,000,000  cubic  yards  submerged  rock,  at  $4.75    10, 000, 000 

Clearing    1,000,000 

1.6  miles  tunnel,  at  183,500,000   36,  000,  000 

Tide  lock  and  dam   5, 000, 000 

40  miles  railroad,  at  $75,000   3, 000, 000 


Total.       219,450,000 

20  per  cent  engineering,  contingencies,  etc   43, 890, 000 


Total   263,340,000 

Agkuenupui  location. 

66,000,000  cubic  yards  bard  rock,  at  $1.15     $75, 900, 000 

110,000,000  cubic  yards  earth,  at  45  cents      49,500,000 

9,000,000  cubic  yards  dredging,  at  20  cents    1, 800, 000 

4*000,000  cubic  yards  submerged  rock,  at  $4.75     19, 000, 000 

Clearing   1,000,000 

3.6  miles  tunnel,  at  $22,500,000   81, 000. 000 

Tide  lock  and  dam     5,000,000 

40  miles  railroad,  at  $75,000   8, 000, 000 


Total...   236,200,000 

20  per  cent  engineering,  contingencies,  etc.   47, 240, 000 


Total    283,440,000 

77,000,000  cubic  yards  hard  rock,  at  $1.15   $88, 550, 000 

129,000,000  cubic  yards  earth,  at  45  cents   58, 050, 000 

9.000,000  cubic  yards  dredging,  at  20  cents   1,800,000 

4,000,000  cubic  yards  submerged  rock,  at  $4.75   19, 000, 000 

Clearing   1, 000, 000 

4  miles  tunnel,  at  $22,500,000   90, 000, 000 

Tide  lock  and  dam     5, 000, 000 

44  miles  railroad,  at  $75,000    3, 300, 000 


Total   266, 700, 000 

20  per  cent  engineering,  contingencies,  etc   53, 340, 000 


Total   320, 040, 000 


These  estimates  are  made  without  the  careful  examination  which  is  necessary  for  accurate 
figures.  They  may  be  regarded  as  minimum  estimates;  favorable  material 
Mtlm■lr!i*tl,,l*,**",,l",*™  na*  been  assumed  for  tunnels  and  favorable  material  for  excavation  in  the 
body  of  the  canal:  in  fact,  these  estimates  represent  the  best  possible  results 
which  can  be  looked  for  on  either  of  the  four  locations.  If  borings  either  on  the  divide  or  in 
the  low  country  south  of  the  divide  should  show  unfavorable  material,  these  estimates  must  be 
increased.  It  is  even  possible  that  material  might  Ik>  found  in  the  tunnel  sections  which  would 
render  tunnel  construction  virtually  impracticable  and  compel  the  adoption  of  open  cuts  of  enor- 
mous depth. 

All  the.se  estimates  are  made  on  the  basis  of  a  tide-level  canal.  The  only  restriction  on  the 
length  of  a  ship  passing  through  such  a  canal  would  be  the  curves.  The  tunnels  would  bo  as 
absolute  restrictions  on  depth  and  width  as  the  locks  of  Nicaragua  or  Panama. 
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A  tide-level  canal  at  Panama  would  bo.  without  a  tunnel.    The  only  advantage  which  any  of 
these  canals  would  have  over  the  tide-level  canal  at  Panama  would  be  in  the 
u^"»^'p'.«»l!),         superiority  of  their  Atlantic  harbors,  Mandinga  Harbor  in  San  Bias  Bay  and 
Caledonia  Bay,  both  being  very  much  superior  to  the.  harbor  at  Colon.  The 
advantage  of  the  harbors  would  not  be  enough  to  overcome  the  disadvantage  of  the  tunnel. 

The  only  reason  for  constructing  a  canal  on  either  of  these  locations  in  preference  to  Panama 
would  be  that  the  territory  is  entirely  wild  and  the  work  would  be  untram- 
nieled  by  vested  rights  of  occupation.  This  advantage  is  more  apparent  than 
real.  Many  of  the  legal  complications  involved  in  obtaining  the  right  to 
complete  the  Panama  Canal  would  interfere  equally  with  the  construction  of  a  canal  at  San  Bias 
or  Caledonia.  The  Wyse  conces- 
sion, under  which  all  the  French 
operations  at  Panama  have  been 
conducted,  confers  the  exclusive 
privilege  for  excavation  and  con- 
struction of  a  maritime  canal 
across  the  territory  of  the  Repub- 
lic of  Colombia  between  the  At- 
lantic and  Pacific  oceans;  all  pos- 
sible routes  east  of  Panama,  in- 
cluding the  various  Atrato  lines, 
come  within  the  limits  of  the  Re- 
public of  Colombia.  The  contract 
of  l-r.r.  under  which  the  Panama 
Railroad  now  holds  its  concession, 
gives  to  that  company  the  exclu- 
sive right  of  isthmian  transit  west 
of  a  line  connecting  Cape  Tiburon 
on  the  Atlantic  with  Point  (Jara- 
chine  on  the  Pacific;  the  San  Bias 
and  the  Caledonia  routes  lioth  fall 
west  of  this  line.  No  canal  can 
therefore  be  constructed  at  either 
of  these  places  unless  some  ar- 
rangement is  made  with  the  hold- 
ers of  the  Wy.se  and  the  Panama 
Railroad  concessions. 

The  results  of  the  surveys 
made  under  the  direction  of  the 
Commission  on  this  portion  of  the 
isthmus  have 
been  embod- 
ied in  a  series  of  maps  and  other  plans  which  accompany  this  report 


Fig.l. 


They  embrace  a  general 

map  covering  the  entire  isthmus  and  the  Gulf  of  Panama,  pi.  2;  two  maps  on  a  larger  scale 
covering,  fespectivcly,  the  San  Bias,  pis.  3  and  4,  and  the  Caledonia  and  San  Miguel  regions,  pi. 
5;  two  maps  on  same  scale  as  the  last  showing  the  coast  and  elevation  observed  from  the  sea,  pis. 
T  and  8,  liesides  12  panoramic  sketches  taken  from  the  sea,  pis.  0  to  20,  and  profiles  of  the  routes 
already  mentioned,  pis.  4  and  (5. 

The  thanks  of  the  Commission  are  due  to  the  Navy  Department,  which  detailed  the  steamer 
Scorpion  for  service  on  the  Atlantic  side  of  the  isthmus  during  these  surveys, 
and  especially  to  her  commander,  Lieut.  Commander  Nathan  Sargent,  her 
executive  ofiicer,  Lieut.  Roger  Welles,  and  her  other  officers.    The  presence 
of  this  vessel  rendered  practicable  a  task  which  otherwise  might  have  been  impossible  of  execution. 
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Chapter  V. 


THE  PANAMA  ROUTE. 

The  natural  attractions  of  the  Panama  route  lie  in  the  combination  of  a  very  narrow  isthmus 
with  a  low  summit.  The  width  of  the  Isthmus  is  less  than  36  miles  in  a  straight  line,  only  ft  miles 
more  than  at  San  Bias,  the  narrowest  plaee.  while  the  original  summit  was  less  than  300  feet 
above  tide  water,  which,  though  higher  than  the  Nicaragua  summit,  is  less  than  half  the  height 
of  any  other  summit  which  has  been  investigated.  Furthermore,  the  high 
portion  of  the  Isthmus  is  limited  to  a  width  of  about  t>  miles  near  the  Pacini; 
side,  and  the  Chagres  River  affords  acc-ss  by  canoe  navigation  from  the  Atlantic  to  within  16 
miles  of  the  Pacific.  When  steamship  lines  to  California  were  first  opened,  the  Atlantic  steamers 
discharged  their  passengers  at  the  mouth  of  the  Chagres,  whence  they  were  conveyed  up  that 
river  in  canoes  to  I^as  CrnOM  and  thence  overland  to  Panama,  where  they  took  the  Pacific 
steamer.  When  the  Panama  Railroad  was  built,  in  the  early  fifties,  its  Atlantic  terminus  was 
fixed  at  the  Bay  of  Limon,  7  miles  east  of  the  mouth  of  the  Chagres.  The  road  followed  the 
valley  of  the  Chagres  to  Obispo,  a  few  miles  below  Las  Cruces,  and  thence  crossed  through  the 
lowest  gap  to  Panama.  This  location  U  almost  identical  with  that  subsequently  adopted  for  the 
canal.    (See  pi.  21.) 

The  Isthmus  here  runs  nearly  east  and  west,  but  the  course  of  the  railroad  or  canal  is  from 
northwest  to  southeast,  the  Pacific  terminus  being  about  22  miles  farther  east  than  the  Atlantic 
terminus.  The  Atlantic  port  is  Colon,  and  the  Pacific  port  Panama.  At  Colon  the  mean  tidal 
range  is  about  1  foot;  at  Panama  it  is  about  20  feet.  The  harbors  are  not  of  the  first  class. 
They  have  served  the  demands  of  a  limited  commerce  heretofore.  Some  improvements  at  Colon 
would  be  necessary  if  the  canal  should  be  built.  The  defect  of  Colon  Harbor  is  that  it  is  exposed 
to  "northers."  When  these  are  severe,  ships  are  now  compelled  to  go  to  sea.  This  may  occur 
once  or  more  each  year.  Panama  Harbor  is  a  roadstead  behind  islands  at  the  head  of  a  great 
bay  or  gulf.  For  the  terminal  of  ■  canal  it  is  sufficient,  as  the  stay  of  vessels  is  expected  to  be 
short. 

The  Panama  route  was  surveyed  by  Commander  E.  P.  Lull,  United  States  Navy,  in  1875. 

Ho  recommended  a  canal  with  locks  and  with  a  location  generally  above  the 
overflow  bottom  of  the  Chagre.s.  It  was  to  have  k  depth  of  26  feet  and  a 
bottom  width  of  00  to  72  feet.  The  locks  were  to  have  a  length  450  feet  between  miter  sills  nnd 
width  65  feet.  He  fixed  his  summit  level  at  124  feet  above  tide  level  and  proposed  to  use  12 
locks  on  each  side.  To  supply  the  summit  level  water  was  to  lie  impounded  by  a  dam  to  lie  built 
across  the  Chagres  River  at  a  site  not  far  from  the  one  suWquently  selected  by  the  new  French 
company  at  Alhajuela,  from  which  a  feeder  of  complicated  character  would  lead  it  to  the  canal. 
He  estimated  the  cost  of  this  canal  at  $94,511,360. 

In  the  year  1S76  an  association  entitled  "Societe*  Civile  Internationale  du  Canal  Inter- 
oceanique''  was  organized  in  Paris,  with  Gen.  fitienne  Turr  as  president,  to  make  surveys  and 
explorations  for  a  ship  canal  across  the  Isthmus  of  Panama.    An  expedition  under  the  direction 
of  Lieut.  L.  N.  B.  Wyse,  an  officer  of  the  French  navy,  was  sent  to  the  Isthmus.    In  May,  1878, 
llwWjwcPNNriw       Lieutenant  Wyse  in  the  name  of  the  association  obtained  a  concession  from 
the  Colombian  Government,  commonly  known  as  the  Wyse  concession. 
In  May,  lS7i»,  an  international  congress,  composed  of  135  delegates  from  various  nations, 
f>6 
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including  the  United  States,  Great  Britain,  and  Germany,  but  the  majority  of  whom  were  French, 
was  convened  in  Paris  under  tho  auspices  of  Ferdinand  de  Lesseps  to  consider  the  question  of  the 
best  location  and  plan  for  a  canal  across  the  American  isthmus.  After  a  session  of  two  weeks, 
the  congress  decided  that  the  canal  should  be  located  on  the  Panama  route,  and  should  be  at  the 
sea  level  and  without  locks.  Intmediatelv  after  the  adjournment  of  the 
congress,  the  Panama  Canal  Company  was  organized  under  a  general  law 
of  France  with  the  title  "Compagnie  Universelle  du  Canal  Interoceanique,"  with  Ferdinand  de 
Lesseps  as  president.  It  purchased  the  Wyso  concession  from  tho  first-named  company,  paying 
therefor  10,000,000  francs.  An  attempt  to  float  the  stock  of  this  company  in  August,  1879, 
failed,  but  a  second  attempt,  made  in  December,  1880,  was  fully  successful.  The  issue  was  fixed 
at  600,000  shares  of  500  francs  each.  It  was  all  wild.  The  next  two  years  were  devoted  to  sur- 
veys and  examinations  and  preliminary  work  upon  the  canal.  Operations  upon  a  large  scale 
were  inaugurated  in  the  early  part  of  1883.  The  plan  adopted  was  for  a  sea-level  canal  having  a 
depth  of  29.5  feet  and  bottom  width  of  72  feet,  involving  excavation  estimated  at  157,000,000 
cubic  yards. 

The  terminus  on  the  Atlantic  side  was  fixed  by  the  anchorage  at  Colon  and  that  on  the  Pacific 
side  by  the  anchorage  at  Panama.  Leaving  Colon  the  canal  passes  through  low  ground  by  a  direct 
line  for  a  distance  of  6  miles  to  Gatun,  where  it  intersects  the  valley  of  the  Chagres  Iiiver.  passes 
up  that  valley  a  distance  of  21  miles  to  Obispo,  where  it  leaves  the  C  hag  res  and,  following  the 
valley  of  a  small  tributary,  cuts  through  the  continental  divide  at  Culebra  ami  thence  descends 
by  tho  valley  of  the  Rio  Grande  to  Panama  Bay.  Its  total  length  from  30  feet  depth  in  the 
Atlantic  to  SO  feot  depth  in  the  Pacific  is  about  47  miles.  Its  location  is  such  as  to  give  easy 
curvature  everywhere.  To  secure  this,  it  was  necessary  to  select  a  point  for  crossing  the  divide 
where  the  height  was  somewhat  greater  than  that  of  the  lowest  pass.  The  maximum  height  on 
the  center  line  in  the  Culebra  cut  m  about  383  feet  above  the  sea.  To  control  the  floods  of  the 
Cliagres,  various  schemes  were  proposed,  the  most  prominent  being  the  construction  of  a  dam  at 
Gatnboa  to  impound  the  water  of  the  upper  river  and  the  excavation  of  independent  channels 
to  the  sea.  The  dam  was  afterwards  decided  to  be  impracticable,  and  the  problem  remained 
unsolved.  The  cost  was  estimated  by  De  Lesseps  in  1880  at  $127,000,000,  and  the  time  required 
at  eight  years.  Work  under  this  plan  continued  until  the  latter  part  of  1887.  The  fact  had  by 
that  time  become  evident  to  all,  which  had  for  a  long  time  been  evident  to  the  well  informed, 
that  the  canal  could  not  be  completed  at  the  sea  level  with  the  resources  of  time  and  money  then 
available.  A  provisional  change  of  plan  was  accordingly  made,  under  which  the  final  completion 
at  the  sea  level  was  to  be  deferred  to  a  future  time,  and  the  opening  of  a  canal  to  navigation  was 
to  be  hastened  by  the  introduction  of  locks.  This  being  considered  a  temporary  expedient,  the 
summit  level  was  to  be  supplied  with  water  from  the  Chagres  Bivcr  by  pumps.  Work  under 
this  plan  was  pushed  with  vigor  until  1889,  when  the  company  becoming  bankrupt  it  was 
dissolved  by  a  judgment  of  the  Tribunal  Civil  de  la  Seine,. dated  February  4,  1889,  and  a  liquidator 
was  appointed  by  that  court  to  take  charge  of  its  affairs. 

In  the  appointment  of  the  liquidator  the.  court  kept  prominently  in  view  the  completion  of 
the  canal,  and  it  authorized  him  to  cede  to  a  new  association  all  or  part  of  the  assets,  to  make  or 
1 1   1 1  u  ratify  agreements  with  the  contractors  which  had  for  their  object  the  contin- 

uation of  the  works,  and  to  borrow  money  for  that  purpose.  The  liquidator 
reduced  the  force  gradually  and  finally  suspended  the  works  May  13,  1889.  He  then  proceeded 
to  satisfy  himself  that  the  canal  project  was  feasible,  a  question  about  which  the  failure  of  the 
company  had  caused  grave  doubts.  He  appointed  a  "commission  d'tHudes."  coni|x>sed  of  French 
and  foreign  engineers,  11  in  number,  having  at  their  head  Inspector-General  Guillemain,  director 
of  the  ficole  Nationale  des  Ponts  et  Chaussees.  which,  after  a  study  of  the  entire  subject  and  vis- 
iting the  Isthmus,  rendered  a  report  May  5,  1890,  in  which  it  submitted  a  plan  for  a  canal  with 
locks.  It  expressed  the  opinion  that  the  canal  could  be  constructed  within  eight  years.  It 
reported  that  the  plant  on  hand  was  in  good  condition  and  would  probably  suffice  for  finishing 
the  canal.  It  estimated  the  cost  of  completion  at  $112,500,000  for  the  works,  which  it  thought 
should  be  increased  to  $174,600,000  (900,000,000  francs)  to  include  administration  and  financing. 
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It  found  much  difficulty  in  estimating  the  value  of  the  work  done  and  of  the  plant,  hut  gave  as 
a  rough  approximation  one-half  the  estimated  cost  of  completing  the  canal,  or  $87,300,000 
(450,000,000  francs).  It  called  this  an  "intuitive  estimate."  More  weight  has  l>ccn  attached 
to  this  estimate  in  recent  documents  by  the  New  Panama  Canal  Company  than  its  authors  claimed 
for  it 

The  time  within  which  the  canal  was  to  be  completed  under  the  Wyse  concession  having 
nearly  expired,  the  liquidator  sought  and  obtained  from  the  Colombian  Government  an  extension 
of  ten  years.  The  law  of  Colombia  granting  this  extension  is  dated  December  26,  1*90.  It 
provided  that  a  new  company  should  l>e  formed  and  work  upon  the  canal  resumed  on  or  before 
February  28,  1893.  This  condition  not  having  been  fulfilled,  a  second  extension  was  sought  and 
obtained  April  4,  1893.  It  provided  that  the  term  of  ten  years  granted  by  the  extension  of  1890 
should  begin  to  run  not  later  than  October  31,  1894.  By  an  agreement  dated  April  26, 1900,  the 
time  was  still  further  extended  to  October  31,  1910.  The  validity  of  the  last  extension  has  l*>en 
called  in  question.  Full  copies  of  the  concession  and  its  various  extensions  will  be  found  in 
Appendices  G  G,  II  II,  I  I,  J  J. 

The  liquidator  found  himself  laboring  under  special  legal  difficulties,  from  which  he  obtained 
relief  by  the  special  law  of  the  French  Chambers  dated  July  1,  1893.  (See  Appendix  K  K.) 
He  finally  secured  the  organization  of  a  new  company  on  the  20th  of  October,  1894,  with  a 
capital  stock  of  650,000  shares  of  100  francs  each.  Six  hundred  thousand  shares  bad  been  sub- 
scribed to  be  paid  for  in  cash,  and  50,000  shares  were  given  as  full-paid  stock  to  the  Colombian 
Government  in  compliance  with  the  terms  of  the  extension  of  the  concession  dated  December 
26,  1890.  Thus  the  cash  capital  of  the  company  was  60,000,000  francs,  or  $11,040,000,  a  sum 
deemed  sufficient  for  the  provisional  operations  contemplated.  The  scandals  connected  with  the 
failure  of  the  old  company,  which  had  led  to  the  prosecution  and  conviction  of  De  Lesseps  and 
other  prominent  persons,  had  made  it  difficult  to  secure  oven  that  amount.  Suits  had  been 
brought  against  certain  loan  associations,  administrators,  contractors,  and  others  who  were 
supposed  to  have  unduly  profited  by  the  extravagant,  management  of  the  old  company.  A  series 
of  compromises  were  made  with  these  persons,  by  which  it  was  agreed  that  they  should  subscribe 
for  stock  in  the  new  company  on  condition  that  the  suits  should  be  dropped.  Whatever  amount 
remained  to  make  up  the  60,000,000  francs,  after  deducting  the  sums  thus  obtained  and  those 
to  be  obtained  by  public  subscription,  was  to  be  subscribed  by  the  liquidator.  The  stock  was 
subscribed  as  follows,  viz: 

Franca 

Eiffel   10, 000, 000 

Credit  I,yonnais     4,000,000 

Societe  Generale   4, 000, 000 

Credit  Industriel  et  Commercial   2, 000, 000 

Administrators  of  the  old  company     7,  885, 000 

Artigue.  Sonderegger  &  Co      2, 200, 000 

Baratoux,  Letellier  &  Co      2, 200, 000 

Jacob  heirs   750, 000 

Couvreux,  Herscnt  &  Co     500,  000 

Various  persons  to  the  number  of  sixty,  who  had  profited  by  syndicates  created  by 

the  old  company   3, 285,  700 

Hugo  Oberadorffer.     8, 800, 000 

Public  subscription   3, 484,  300 

The  liquidator   15,895,000 

Total   60,000,000 

See  fourth  report  of  the  liquidator  to  the  court,  dated  November  26,  1895,  pages  8,  9,  and  13. 
The  old  companv  and  the  liquidator  had  raised  by  the  sale  of  stock  and  IkmkIs  the  sum  of 
$246,706, 431.68.    The  securities  issued  to  raise  this  money  had  a  face  value  of  $435,559,332.80. 
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The  numtier  of  persons  holding  theui  is  estimated  at  over  200,000."  There  had  been  excavated  in 
■oontttarc  •■«  m«iu  tt"  a*K>ut  72,0OO.(KJO  cubic  yards.  There  had  been  purchased  and  transported 
to  the  Isthmus  an  enormous  quantity  of  machinery  and  other  plant,  at  an 
estimated  cost  of  $29,000,000.  Nearly  all  of  the  stock  of  the  Panama  Railroad— about  68,500  of 
the  70,000  shares  existing — also  had  been  purchased  at  a  cost  of  about  $18,094, 000.  A  general 
statement  of  the  receipts  and  expenditures  and  further  details  of  the  history  of  the  enterprise 
down  to  the  formation  of  the  new  company,  furnished  by  M.  Maurice  Hutin,  director-general 
New  Panama  Canal  Company,  will  be  found  in  Appendix  B. 

The  new  company  took  jx>ssession  of  the  property  immediately  after  its  organization  in  1894 — 
except  the  Panama  Railroad  shares,  which  are  held  in  trust  for  its  benefit— 
and  proceeded  to  make  a  new  study  of  the  entire  subject  of  the  canal  in  its 
engineering  and  commercial  aspects.  It  undertook  to  finish  the  canal,  if  after  the  completion  of 
these  studies  that  should  be  found  expedient.  It  resumed  the  work  of  excavation,  with  a  force 
large  enough*  to  comply  with  its  concession,  on  a  part  of  the  line,  the  Emperator  and  Culebra 
cuts,  where  such  excavation  was  sure  to  contribute  to  the  enterprise  if  completed  under  any  plan. 
By  the  middle  of  1895  a  force  of  about  2,000  men  had  been  collected,  and  the  work  has  pro- 
gressed continuously  since  that  time  with  a  force  reported  as  varying  between  1,900  and  3,600 
men.  According  to  the  annual  reports  of  the  company,  the  amount  of  material  taken  out  was 
about  484,000  cubic  yards  in  1895,  915,000  in  1896,  1*225,000  in  1897,  1,900,000  in  1898,  and 
about  1.210,000  in  1899,  or  about  5,000,000  cubic  yards  in  all.  The  amount  expended  to  June 
30.  1899.  was  al>out  $7,000,000,  besides  about  $1.284,<N)0  advanced  to  the  Panama  Railroad 
Company  for  building  a  pier  at  La  Boca. 

The  company's  charter  provided  for  the  appointment  by  the  company  and  the  liquidator  of 
a  special  engineering  commission  of  five  members  to  report  upon  the  work  done  and  upon  the 
conclusions  to  be  drawn  therefrom,  this  report  to  be  rendered  when  the  amounts  expended  by 
the  new  company  should  have  reached  about  one-half  its  capital.  The  report  was  to  be  made 
public  and  a  special  meeting  of  the  stockholders  was  then  to  be  held  to  finally  determine  whether 
or  not  the  canal  should  be  completed  and  to  provide  ways  and  means.  The  time  for  this  report 
and  special  meeting  arrived  in  1898.  In  the  meantime  the  company  had  called  to  its  aid  a  tech- 
nical committee  composed  of  fourteen  engineers,  European  and  American,  some  of  them  among 
the  most  eminent  in  their  profession.  After  a  study  of  all  the  data  available  and  of  such  addi- 
tional surveys  and  examinations  as  it  had  considered  necessary  to  be  made,  this  committee  ren- 
dered an  elaborate  report  dated  November  16,  1898.  It  was  reproduced  in  Senate  document  No. 
188,  Fifty -sixth  Congress,  first  session,  pages  43-83.  This  report  was  referred  to  the  alwve- 
mentioned  statutory  commission  of  five,  which  reported  in  1899  that  the  canal  could  be  built 
according  to  that  project  within  the  limits  of  time  and  money  estimated.  The  special  meeting 
of  stockholders  was  called  immediately  after  the  regular  annual  meeting  of  December  30,  1899. 
It  is  understood  that  the  liquidator,  who  is  one  of  the  largest  stockholders,  refused  to  take  part 
in  it,  and  that  no  conclusions  were  reached  as  to  the  expediency  of  completing  the  canal  or  as  to 
providing  ways  and  means.  The  engineering  questions  had  been  solved  to  the  satisfaction  of  the 
company,  but  the  financial  questions  had  been  made  extremely  difficult,  if  not  insoluble,  by  the 
appearance  of  the  United  States  Government  in  the  field  as  a  prolwble  builder  of  an  Isthmian 
Canal.  The  company  is  conducting  its  operations  in  the  same  provisional  way  as  in  the  last  five 
years  and  has  not  yet  appealed  to  tjje  public  for  capital. 

The  plan  adopted  by  the  company  involves  two  levels  above  the  sea-level — one  of  them  an 
s«»  ran  ■■  ••  iu  artificial  lake  to  be  created  by  a  dam  at  Bohio,  to  Ih>  reached  from  the  Atlantic 
side  by  a  flight  of  two  locks,  and  the  other,  the  summit  level,  to  be  reached 
by  another  flight  of  two  locks  from  the  preceding:  the  summit  level  to  have  its  bottom  68 
feet  above  the  sea  and  to  be  supplied  with  water  by  a  feeder  leading  from  an  artificial  res- 
ervoir to  be  constructed  at  Alhajuela,  in  the  Upper  Chagres  Valley;  the  ascent  on  the  Pac  ific 

"  See  cwoii.i  report  of  the  li<|iiiiiat<>r  to  the  court,  <late«I  November  12,  1891. 
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side  to  be  likewise  by  four  locks,  of  which  the  two  middle  ones  are  combined  in  a  flight.  The 
canal  is  to  have  a  depth  of  29.5  feet  and  a  Iwttom  width  of  about  98  feet,  with  an  increased  width 
in  certain  specified  parte.  Its  general  location  is  the  same  as  that  adopted  by  the  old  company. 
The  dimensions  of  the  lock  chambers  are  738  feet  in  length,  82  feet  in  width,  and  32  feet  10  inches 
in  depth  in  the  clear;  the  lift-  to  vary  from  2t>  feet  to  33  feet,  according  to  location  and  stage  of 
water.  The  cost  was  estimated  at  $101, 850,000  for  the  works,  which  does  not  include  adminis- 
tration or  financing.  While  this  is  the  plan  recommended  by  the  French  engineers,  they  worked 
out  in  detail  a  second  plan,  which  is  an  extension  or  modification  of  the  foregoing,  which  they 
seemed  to  prefer  in  itself,  but  which  they  feared  would  require  more  time  to  execute.  The  limits 
of  their  concession  and  the  heavy  cost  of  financing  led  them  to  attach  very  great  weight  to  the 
consideration  of  time.  Under  this  second  plan  the  upper  level  was  omitted,  the  cut  through 
the  continental  divide  being  deepened  until  its  bottom  was  32  feet  above  the  sea;  Lake  Bobio 
was  made  the  summit  level  and  was  fed  directly  by  the  Chagres;  one  flight  of  locks  on  the 
Atlantic  side  and  one  lock  on  the  Pacific  were  omitted;  the  feeder  from  Alhajuela'  was  omitted, 
but  the  dam  at  that  place  was  retained.  The  estimated  cost  of  completing  the  canal  under  this 
plan  was  not  much  greater  than  that  for  the  other,  being  about  $105,500,000.  All  work  done  for 
several  years  under  the  first  plan  would  be  equally  available  under  the  second  plan,  and  the  com- 
pany contemplates  reverting  to  the  second  plan  if  the  experience  of  the  first  few  years  shows 
that  time  will  permit.  In  both  plans  the  dam  at  Bohio  converted  the  river  between  that  point 
and  Obispo  into  a  lake  of  such  dimensions  as  not  to  lie  seriously  affected  by  the  partial  floods 
admitted  to  it,  while  diversion  channels  were  to  be  constructed  on  both  sides  of  the  canal  from 
this  lake  to  the  sea.  With  a  carefully  designed  system  of  sluices  and  controlling  works  the 
violence  of  the  floods  was  to  be  checked  by  impounding  the  water  both  above  the  Alhajuela  dam 
and  Lake  Bohio,  so  as  to  keep  the  flow  Iwlow  the  Bohio  dam  within  the  capacity  of  the  two 
diversion  channels. 

The  old  Panama  Canal  Company  began  its  work  without  adequate  knowledge  of  the  physical 
conditions  at  the  Isthmus.    It  inaugurated  at  an  earlv  dav  some  of  the  survevs 

Pkjulril  4aU  at  allabl*.  _         _  j  »i  . 

and  examinations  required  to  supply  the  deficiency,  and  some  of  these  it 
maintained  as  long  as  it  continued  to  exist.  Additional  surveys  were  made  by  the  liquidator,  and 
very  extended  additional  surveys  and  observations  have  been  made  by  the  new  company.  The 
information  relating  to  the  topograph}',  hydrography,  and  geology  of  the  Isthmus  is  now  much 
more  complete  than  is  usual  before  the  inauguration  of  an  engineering  enterprise  in  a  new 
country.  The  canal  company  spared  no  trouble  or  expense  in  laying  it  all  before  the  Commission. 
The  most  important  maps,  drawings,  and  documents  were  lithographed  or  printed  and  systemati- 
cally arranged  for  the  use  of  the  Commission,  copies  being  furnished  for  each  member  Many 
other  documents  were  supplied  in  manuscript.  In  all  some  840  documents,  many  of  them 
elaborate  studies,  were  furnished.  A  list  of  them  will  be  found  in  Appendix  C.  These  supplied 
essentially  all  the  data  required  for  the  preparation  of  plans  and  estimates,  though  further 
information  was  desired  as  to  the  foundation  upon  which  the  great  dam  at  Bohio  must  be  built, 
and  as  to  the  area  of  the  Chagres  River  drainage  basin.  This  additional  information  was  obtained 
by  the  field  parties  of  this  Commission.  It  was  necessary  also  for  the  purpose  of  this  investigation 
to  verify  the  French  data.  Independent  lines  of  levels,  measurements  of  distances,  borings, 
soundings,  and  hydrographic  observations  made  by  its  own  parties,  supplemented  by  personal 
observation,  enable  this  Commission  to  state  that  the  data  furnished  by  the  canal  company  are 
essentially  correct. 

The  circumstances  under  which  the  Commission  approaches  the  study  of  a  plan  for  the  canal 
differ  from  those  of  the  French  engineers  in  two  important  particulars.  The 
piMforUwi'BiMsutM  question  of  the  time  required  for  completion  is  of  less  vital  importance,  since 

.IIIT.T.  rr,,«  thnt  fur  »<«■•      1  .  n  .      r  i       .        j  . 

■wkui  mowaiioa.  a  new  concession  from  the  Colombian  Government  must  be  obtained  in  any 
event,  and  since  the  cost  of  financing  would  be  much  diminished  if  the  United 
States  should  provide  the  funds;  that  question  would  not  be  decisive  against  a  plan  which  is 
otherwise  preferable.  In  a  plan  prepared  for  a  government  seeking  the  permanent  development 
of  its  possessions,  and  content  to  receive  its  returns  in  an  indirect  way  and  at  a  future  time,  the 
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canal  must  have  dimensions  which  will  permit  the  passage  of  the  largest  ships  now  afloat  or 
likely  to  he  constructed.  For  a  time  such  ships  may  he  exceptional  and  the  canal  revenue 
derived  from  them  may  he  small.  A  plan  prepared  for  a  commercial  corporation  investing 
capital  from  which  an  immediate  and  direct  revenue  is  desired  would  probably  exclude  such 
exceptional  ships,  and  the  dimensions  given  the  canal— at  least  in  the  beginning—would  be  less 
than  in  the  former  case. 

One  of  the  greatest  natural  difficulties  to  be  encountered  in  the  construction  of  a  ship  canal 
on  the  Panama  route  lies  in  the  control  of  the  Chagres  River.  That  stream 
is  about  145  miles  long  and  has  a  drainage  area  above  Bobio  of  about  875 
square  miles.  Above  Obispo  it  is  in  general  a  clear-water  stream  flowing 
over  a  bed  of  coarse  gravel;  but  sand,  clay,  and  silt  in  moderate  quantities  appear  in  the  lower 
portions  of  its  course.  It  flows  through  a  mountainous  country,  in  which  the  average  annual 
rainfall  is  about  130  inches.  A  maximum  rainfall  has  been  observed  of  over  6  inches  in  twelve 
hours.  Its  discharge  at  Bohio  varies  from  a  minimum  of  about  350  cubic  feet  to  a  possible 
maximum  of  13*5,000  cubic  feet  per  second.  The  excessive  rainfall  and  the  precipitous  slopes  of 
the  valley  give  to  the  river  a  torrential  character.  On  December  1,  1890,  it  rose  at  Gam  boa  23 
feet  in  sixteen  hours,  its  discharge,  which  was  about  9,000  cubic  feet  per  second  at  the  beginning 
of  the  rise,  increasing  in  the  same  time  to  six  or  seven  times  that  volume.  This  is  the  most 
violent  change  of  which  there  is  definite  record,  but  similar  changes  of  somewhat  less  violence 
are  not  uncommon.  The  admission  of  a  stream  of  this  character  to  the  canal  would  create 
conditions  intolerable  to  navigation  unless  sufficient  section  of  prism  be  provided  to  reduce  the 
current  to  an  unobjectionable  velocity. 

If  a  sea-level  canal  be  constructed,  either  the  canal  itself  must  bo  made  of  such  dimensions 
km  u«i  .„  „,„M  tnat  maximum  floods,  modified  to  some  extent  by  a  reservoir  in  the  Upper 
Chagres,  could  pass  down  its  channel  without  injury,  or  independent  channels 
must  be  provided  to  carry  off  these  floods.  As  the  canal  lies  in  the  lowest  part  of  the  valley,  the 
construction  of  such  channels  would  be  a  matter  of  serious  difficulty,  and  the  simplest  solution 
would  be  to  make  the  canal  prism  large  enough  to  take  the  full  discharge  itself.  This  would 
have  the  advantage,  also,  of  furnishing  a  very  large  canal,  in  which  navigation  under  ordinary 
circumstances  would  be  exceptionally  easy.  It  would  involve  a  cross  section  from  Obispo  to  the 
Atlantic,  having  an  area  of  at  least  15,000  square  feet  below  the  water  line,  which  would  give  a 
bottom  width  of  al>out  400  feet.  The  quantity  of  excavation  required  for  »uch  a  canal  has  been 
roughly  computed,  and  is  found  to  be  about  266,228,000  cubic  yards.  The  cost  of  such  a  canal, 
including  a  dam  at  Alhajuela  and  a  tide  lock  at  Miraflores,  near  the  Pacific  end,  is  estimated  at 
not  less  than  $240,000,000.  Its  construction  would  probably  take  at  lea*t  twenty  years.  This 
Commission  concurs  with  the  various  French  commissions  which  have  preceded  it  since  the 
failure  of  the  old  company  in  rejecting  the  sea-level  plan.  While  such  a  plan  would  be.  physi- 
cally practicable,  and  might  be  adopted  if  no  other  solution  were  available,  the  difficulties  of  all 
kinds,  and  especially  those  of  time  and  cost,  would  be  so  great  that  a  canal  with  a  summit  level 
reached  by  locks  is  to  be  preferred. 

In  the  case  of  a  canal  with  locks  the  problem  of  controlling  the  floods  is  very  much  simpli- 
fied, hut  a  new  one  is  introduced — that  of  supplying  the  summit  level  with 
water.  The  quantity  of  water  required  for  the  operation  of  the  canal  will 
vary  with  the  amount  of  traffic  and  the  size  of  the  vessels  carrying  it  Assum- 
ing 10  lockages  per  day  for  vessels  of  about  3,000  tons  each,  an  annual  traffic  of  about  10,000,000 
tons  will  be  accommodated,  which  is  greater  than  the  amount  to  U-  expected  at  the  opening  of 
the  canal.  Ten  lockages  will  require  35.127,!»H0  cubic  feet  per  day,  or  406  cubic  feet  per  second, 
assuming  that  four  of  these  lockages  are  for  the  full-size  lock  and  six  of  them  for  the  reduced 
sire,  using  the  intermediate  gates.  The  loss  from  evajwration  is  assumed  to  be  6  inches  per 
month.  The  area  of  the  lake  to  be  proposed  hereafter  is  38.5  square  miles,  or  1, 073,31 8,400 
square  feet  The  loss  from  evaporation  over  this  area  is  536,659,:>00  cubic  feet  in  a  month,  or 
207  cubic  feet  per  second.  The  loss  from  leakage  at  the  look  gates  is  estimated  at  250  cubic  feet, 
per  second.    To  this  has  been  added  200  cubic  feet  per  second  for  power  and  other  contingencies. 
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Adding  these  amounts  together,  tiie  total  amount  required  to  operate  the  canal  for  a  truffle  of 
10,0(10,000  tons  per  annum  is  found  to  be  1,003,  or,  in  round  numbers.  1,070,  cubic  feet  per 
second.  The.  average  annual  discharge  of  the  Chagres  is  far  in  excels  of  this,  being  about  3.2iH) 
cubic  feet  per  .second,  but  there  is  a  well-defined  dry  season  when  the  daily  discharge  is  often 
less.  A  deficiency  during  the  months  of  February,  March,  and  April  is  to  be  apprehended  and 
must  be  provided  for,  though  it  does  not  always  occur.  For  use  during  these  months  some  of 
the  surplus  waters  of  the  other  months  must  be  stored.  The  minimum  average  discharge  at 
Bohio  for  any  month  covered  by  the  records  is  that  for  March,  1891.  when  it  was  000  cubic  feet 
per  second,  or  470  cubic  feet  less  than  the  amount  required.  If  water  enough  be  stored  to  sup- 
ply this  deficiency,  supposing  it  to  exist  continuously  for  three  months,  provision  will  lie  made 
against  a  state  of  affairs  worse  than  any  that  has  ever  been  known  or  is  likely  to  occur.  A  defi- 
ciency of  470  cubic  feet  per  second  for  ninety  days  gives  an  aggregate  deficiency  of  3,654,720,000 
cubic  feet,  for  which  storage  room  must  Ik-  provided.  In  a  lake  having  an  area  of  38.5  square 
miles  it  corresponds  to  a  depth  of  3.4  feet. 

The  greatest  flood  which  has  occurred  since  the  occupation  of  the  isthmus  by  the  Panama 
Railroad  (which  covers  a  period  of  fifty  years),  and  so  far  as  known  thegreat- 
ci«!rrwi.,'U*l,*rf*  <>Ht  wnu'n  ever  occurred,  was  that  of  November  is,  1879.    No  measurement 

was  made  of  its  volume,  but  the  height  which  it  leached  at  Bohio  is  stated 
upon  the  authority  of  Mr.  Sosa,  a  Colombian  engineer,  to  have  been  99.3  feet  above  low  water. 
A  comparison  of  this  height  with  that  reached  by  floods  of  which  the  volume  was  measured  (see 
Appendix  D)  leads  to  the  conclusion  that  the  maximum  discharge  at  Bohio  at  the  highest  point  of 
the  flood  in  1*79  might  have  been  as  much  us  136,000  cubic  feet  per  second.  In  reaching  this 
conclusion  one  of  the  assumptions  is  that  there  was  no  change  in  the  size  of  the  waterway 
between  1879  and  the  dates  of  the  later  floods,  and  that  if  the  same  quantity  of  water  had  been 
flowing  at  the  later  dates  as  in  1879,  it  would  have  reached  the  same  height.  Inasmuch  as  the 
size  of  the  waterway  was  much  increased  subsequently  to  1879  by  the  excavations  of  the  old 
company,  this  assumption  gives  a  result  which  is  certainly  not  too  low.  In  this,  as  in  all  other 
eases  of  doubt,  the  assumptions  have  been  made  such  as  to  err  on  the  safe  side,  if  at  all.  Tho 
other  greatest  floods  of  which  there  are  records  are  those  of  1885.  with  a  height  at  Bohio  33.8 
feet;  1888  with  height  34.7  feet;  1890  with  height  32. 1  feet,  and  1893  with  height  28.5  feet.  The 
last  two  were  measured,  the  maximum  discharge  in  lS'JO  being  74,998  cubic  feet  per  second,  and 
in  1893,  48,975  cubic  feet.  Thus  it  appears  that  the  floods  in  which  the  discharge  exceeds  75,000 
cubic  feet  per  second  are  of  rare  occurrence.  If  the  works  be  so  designed  that  such  a  flood 
would  produce  no  currents  which  would  interfere  with  navigation,  and  that  a  flood  of  140,000 
cubic  feet  per  second,  while  it  might  temporarily  suspend  navigation,  would  not  injure  the  struc- 
ture of  the  canal,  ampin  provision  will  be  made  for  the  flood  control  of  the  Chagres. 

No  location  suitable  for  a  dam  exists  on  the  Chagres  River  below  Bohio,  and  while  this  loca- 
tion is  not  without  difficulties  it  has  the  great  advantage  that  ul>out  3  miles  southwest  of  the  dam, 
near  the  head  of  the  Rio  (Jigante,  the  tributary  of  the  Chagres.  there  exists 
an  excellent  site  for  a  spillway,  by  which  the  discharge  from  the  lake  can  be 
kept  well  away  from  the  dam  and  accessory  works,  and  may  be  made  extremely  large  without 
inconvenience  either  to  the  canal  itself  or  to  the  country  below  the  lake.  The  height  of  this  spill- 
way would  regulate  the  height  and  area  of  tho  lake.  After  careful  consideration  of  the  require- 
ment* for  flood  control  and  for  storage  against  deficiency  in  the  dry  season,  and  also  of  the  effect 
upon  the  amount  of  excavation  required  for  the  canal  through  the  continental  divide,  tho  Com- 
mission has  decided  to  fix  this  height  at  s5  feet  above  mean  tide,  and  to  make  the  spillway  u  fixed 
weir  2,<>oo  feet  long.  The  area  of  the  lake  at  this  height  is  38.5  square  miles,  or  1,073,318,400 
square  feet.  Using  coefficient  8.5  in  the  weir  formula,  it  is  computed  that  with  a  depth  of  5  feet 
over  its  crest  the  weir  will  discharge  78,260  cubic  feet  per  second.  In  reaching  elevation  90  the 
area  of  the  lake  will  be  enlarged  to  about  43  square  miles  and  it  will  impound  over  5,<l.H0,000,0O0 
cubic  feet  of  water.  The  quantity  of  water  discharged  over  the  weir  while  the  lake  is  rising  from 
elevation  85  to  elevation  90,  assuming  circumstances  of  flow  similar  to  those  observed  in  the  flood 
of  1S93,  is  computed  to  be  alxnit4,000,<t00,0()o  cubic  feet.    (.See  Appendix  E.)    The  total  quantity 
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of  water  impounded  and  discharged  before  the  lake  will  rise  above  elevation  90  in  therefore 
nearly  10,000,000,0(10  cubic  feet.  It  provides  for  unimpeded  navigation  during  all  floods  not 
exceeding  75,000  cubic  feet  per  second.  The  velocity  of  the  currents  in  the  narrowest  part  of 
the  lake  would  not  exceed  2  feet  per  second.  Floods  may  occur,  however,  which  will  cause 
the  lake  to  rise  above  elevation  00.  From  the  data  available  it  is  not  possible  to  compute  with 
precision  the  exact  height  which  a  flood  may  hereafter  attain,  but  the  extreme  possible  effect  of 
a  flood  discharging  140,000  cubic  feet  per  second  for  a  prolonged  period  woi  Id  l»e  to  raise  the 
water  over  the  spillway  to  92.5  feet.  All  great  Hoods  are  of  short  duration,  and  such  a  flood  is 
absolutely  without  precedent,  being  as  improbable  as  any  other  convulsion  of  nature.  The  crest 
of  the  dam  has,  however,  been  placed  at  loo  and  the  top  of  the  lock  walls  and  gates  at  94,  to 
make  them  entirely  safe  from  overflow  by  even  such  a  flood,  the  ill  effect  of  which  would  be 
limited  to  the  temporary  obstruction  of  navigation  by  swift  current*  in  the  narrowest  part  o! 
the  lake,  where  the  velocity  might  reach  5  feet  per  second.  Under  extreme  conditions  the  lake 
might  \*>  lowered  to  82  to  provide  water  for  operating  the  canal  during  the  dry  months.  The 
excavations  will  be  so  adjusted  as  to  give  a  depth  of  35  feet  at  that  level. 

This  provision  for  the  storage  of  water  for  use  in  the  dry  season  is  ample  for  a  traffic  of 
10,000,000  tons  ]>cr  annum  in  vessels  of  the  size  now  in  common  use.    It  will 


i Mill"  "*ur  be  equally  ample  for  a  much  larger  tonnage  if.  as  seems  probable,  the  size  of 

vessels  continues  to  increase.  For  example,  the  number  of  vessels  which 
passed  the  Suez  Canal  in  1900  was  3,441,  against  3,389  in  1S90,  while  the  gross  tonnage  in  1900 
was  18,609,888,  against  9,749.129  in  1890.  The  number  of  vessels  in  1900  was  less  than  in  1898, 
while  the  total  tonnage  was  greater.  The  annual  flow  of  the  Chagres  and  the  topography  of  the 
country  are  favorable,  however,  to  a  very  large  increase  of  the  supply,  if  that  Is-  found  desirable 
in  the  future.  A  reservoir  can  be  constructed  at  Alhajuela  with  a  capacity  for  storing  an 
additional  volume  of  water  four  times  that  now  provided  for  daily  consumption. 

The  overflow  of  Lake  Bohio  will  discharge  through  the  (iigante  spillway  into  Peiia  Hlanca 
a.f«»rtioir       Swamp,  thence  through  natural  and  artificial  <  hannels  to  the  Chagres  River 
below  (Jatun,  and  thence  through  that  river  to  the  sea,  being  kept  out  of  the 
canal  in  the  lowlands  by  levees  where  necessary. 

The  canal,  as  thus  projected,  may  be  described  as  follows  (see  pis.  21,  22,  23):  Beginning  at 
the  0-fathom  line  in  Limon  Bay,  a  channel  500  feet  wide  at  twttom,  and  with 
side  slopes  1  on  3,  is  excavated,  curving  gently  to  the  left  upon  a  radius  of 
0,5*50  feet,  until  it  reaches  a  point  just  inside  the  jetty  constructed  by  the  old  Panama  Canal 
Company.  Here  it  changes  direction  to  the  right  upoli  a  curve  of  3,280  feet  radius,  and  is  then 
conducted  upon  a  straight  line  for  a  distance  of  2,000  feet  to  a  point  2.39  miles  from  deep  water 
in  the  bay.  For  about  a  mile  this  wide  channel  is  inside  the  shore  line, 
rJb.!""  ***  "  forming  a  narrow  but  well-protected  barlwr.  Near  the  apex  of  the  second  curve 
the  bottom  width  is  increased  to  800  feet  for  u  length  of  SO0  feet,  to  provide 
a  turning  basin.  The  estimated  cost  of  this  entrance  and  harbor  is  $8,057,707.  of  which  ifl.93ti.991 
is  for  work  Outside  the  jetty.    The  annual  cost  of  maintenance  is  estimated  at  $30,000. 

From  the  inner  end  of  the  harbor  the  bottom  width  of  the  canal  is  15o  feet,  the  side  slopes 
of  1  on  3  being  retained  for  1.80  miles  through  the  swamp,  after  which  they  are  reduced  to 
the  standard  used  in  firm  earth,  and  are  kept  at  that  standard  for  a  distance 
of  12.50  miles  farther  to  the  Bohio  locks.  The  length  of  this  level  measured 
from  the  inner  end  of  the  harbor  is  14.42  miles.  Its  estimated  cost  is  $11,099,839,  including 
$151,347  for  levees  to  exclude  flood  waters  and  $299,000  for  the  lower  approach.  1,200  feet  long, 
to  the  lock. 

At  Bohio  is  located  a  double  flight  of  locks,  having  a  total  lift  varying  from  82  feet  at  the 
minimum  level  of  the  lake  to  90  feet  at  the  maximum,  41  to  45  to  each  lock,  the  normal  lift  being 
85  feet.  These  locks  are  on  the  location  adopts!  by  the  French  company. 
They  are  shown  on  PI.  24  and  are  of  the  type  adopted  for  both  the  Nica- 
ragua and  Panama  canals  and  described  elsewhere  in  this  report.  The  estimated  cost  of  this 
flight  of  double  locks,  four  lock  chambers  in  all,  is  $11,507,275,  including  excavation. 
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Above  the  locks  the  canal  enters  the  artitical  lake  formed  by  the  Bohio  dam  and  known  as 
Lake  Bohio.  For  the  first  7  miles  it  is  a  broad,  deep  bodv  of  water,  affording 
room  for  anchorage,  as  well  as  navigation.  Beyond  this  some  light  excava- 
tions are  necessary.  At  the  upper  end  the  channel  will  be  enlarged  to  provide  for  the  flood 
discharge  of  the  Chagres,  being  given  a  minimum  section  of  42,000  square  feet.  The  length  of 
the  channel  in  Lake  Bohio  is  12.68  miles  from  the  locks  to  the  point  where  the  canal  leaves  the 
Chagres.  The  section  extends  ninety-three  hundredths  of  a  mile  farther,  to  the  point  where  it 
enters  the  cut  through  the  divide.  The  estimated  cost  of  this  section  is  $2,052,154,  including 
$434,400  for  the  upper  approach  to  the  Bohio  locks. 

Near  the  entrance  to  the  summit  cut  will  be  placed  a  pair  of  gates  100  feet  wide,  so  that  if  it 
should  become  necessary  to  draw  off  the  water  from  the  summit  cut  the  level  of  Lake  Bohio 
would  not  be  affected.    These  gates  will  be  at  the  site  of  a  lock  proposed  by 
the  French  company  near  Obispo,  with  a  foundation  on  hard  rock.  The 
cost  of  these  gates,  including  masonry  and  excavation,  is  $205,484. 
The  summit  cut  is  7.01  miles  long  from  the  Obispo  gates  to  the  Pedro  Miguel  locks.  The 
highest  point  is  about  5  miles  from  the  Obispo  gates,  where  the  bottom  of  the  canal  at  the  axis  is 
(       |  286  feet  below  the  natural  surface  of  the  ground.    This  is  the  famous 

Culebra  cut,  though  the  name  has  often  been  applied  only  to  the  mile  of 
heaviest  work.  There  is  a  little  very  hard  rock  at  the  eastern  end  of  this  section,  and  the  western 
two  miles  are  in  ordinary  materials.  The  remainder  consists  of  a  hard  indurated  clay,  with  some 
softer  material  at  the  top  and  some  strata  and  dikes  of  hard  rock.  In  fixing  the  price  it  has  been 
rated  as  soft  rock,  but  it  must  l>e  given  slopes  equivalent  to  those  in  earth.  This  cut  has 
been  estimated  on  the  basis  of  a  bottom  width  of  150  feet,  with  side  slopes  of  1  on  1.  While  the 
cut  would  probably  not  be  finished  with  this  uniform  slope,  this  furnishes  as  correct  a  basis 
of  estimate  as  can  now  be  arrived  at.  The  entire  cut  will  be  lined  with  masonry  walls,  finishing 
at  elevation  02,  2  feet  above  high  water,  these  walls  having  nearly  vertical  faces  and  furnishing 
benches  38  feet  wide  on  either  side  of  the  canal,  on  one  of  which  the  Panama  Railroad  will  be 
laid,  while  it  is  probablo  that  a  service  track  will  be  placed  on  the  other. 

Much  has  been  said  about  the  instability  of  the  Culebra  cut;  in  point  of  fact,  there  is  a  clay 
in  the  upper  portion  of  the  deep  cut  which  flows  readily  when  saturated,  but  which  will  give 
little  trouble  if  thoroughly  drained;  probably  nine-tenths  of  the  material  would  naturally  be 
classed  as  hard  clay  of  stable  character;  it  would  weather  somewhat,  and  the  surface  might 
require  some  repairing  with  concrete  in  bad  places,  a  practice  common  in  deep  cuttings  in  Europe. 
This  clay  disintegrates  rapidly  in  water,  and  for  this  reason  the  canal  prism  should  be  confined 
between  masonry  walls.  With  the  provision  made  for  broad  benches  on  each  side,  on  which  any 
slight  slides  would  be  arrested,  it  is  believed  that  no  trouble  will  be  experienced.  The  estimated 
cost  of  the  6.02  miles  of  heavy  work  is  $41,040,480,  and  of  the  entire  7.01  miles  between  the 
Obispo  gates  and  the  Pedro  Miguel  locks,  $44,414,460,  including  the  upper  approach  to  these 
locks.    It  would  probably  take  eight  years  to  excavate  this  section  of  the  canal. 

The  amount  of  excavation  in  this  section  is  43.237,200  cubic  yards.  The  concentration  of 
so  large  an  amount  of  excavation  in  so  small  a  space  is  without  precedent.  The  engineer  will 
recognize  at  once  that  thorough  organization  and  tools  specially  adapted  to  the  work  are  here 
required.  Fortunately  there  is  ample  ground  on  which  to  deposit  the  spoil  both  north  and  south 
of  the  divide.  The  method  of  conducting  the  work  in  peneral  principles  and  in  detail  should  be 
thoroughly  worked  out  before  actual  execution  is  begun.  No  work  has  ever  been  undertaken 
on  which  the  highest  class  of  practical  engineering  talent  could  produce  so  great  economies  as  in 
this  great  concentrated  excavation.  Its  cost  has  l»een  estimated  at  80  cents  per  cubic  yard;  bad 
management  might  easily  increase  this  to  a  dollar,  and  it  is  not  impossible  that  with  a  carefully 
considered  equipment  the  cost  might  be  reduced  to  6o  cents. 
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The  Pedro  Miguel  locks  (see  pi.  25)  will  he  similar  to  the  Bohio  locks,  the  aggregate  lift 
varying  from  54  to  62  feet.  There  is  an  excellent  rock  foundation  here. 
The  estimated  cost  of  these  locks,  including  an  adjacent  dam,  is  99,081,321. 
A  level  1.33  miles  long  extends  from  the  Pedro  Miguel  locks  to  the  last  lock,  which  is  at 
Miraflores.  The  normal  elevation  of  the  surface  of  the  water  is  28.  The 
estimated  cost  of  this  section  is  $1,192,286,  including  $388,880  for  lock 
approaches  at  each  end. 

At  the  end  of  this  level  will  be  located  the  Miraflores  lock  (see  pi.  25),  with  a  lift  varying 
from  18  feet  at  high  tide  to  38  feet  at  mean  low  tide.    There  is  a  good  rock 

■h^nn  lurk 

foundation  for  this  lock.  A  spillway  will  be  required  to  regulate  the  height 
of  this  level.    The  estimated  cost  of  this  lock  and  spillway  is  $5,781,401. 

For  4.12  miles  beyond  the  Miraflores  lock  the  canal  extends  through  a  low  swamp  country 
through  which  the  Bio  Grande  runs.  Occasional  rock  is  found  here,  but  the  material  Is  generally 
very  soft  and  the  canal  has  been  estimated  for  a  bottom  width  of  150  feet  with  slopes  of  1  on  8. 

This  brings  the  canal  to  a  point  known  as  La  Boca  where  the  Panama  Rail- 

r»rl(ir  marltlM*  «#<-tlim.  j^i  i_  ji  .        .  -it-* 

road  t  ompany  has  constructed  a  large  and  substantial  wharf.  A  dredged 
channel  20o  feet  wide  with  slopes  of  1  on  3  will  extend  from  this  point  4.41  miles  to  the  6-fathoni 
line  in  Panama  Bay.  The  first  2  miles  of  this  dredged  channel  are  through  flats  which  are  hare 
at  low  water,  where  there  is  a  considerabl^amount  of  submerged  rock.  The  total  cost  of  this 
section  from  the  lock  to  deep  water  is  estimated  at  $12,427,971,  of  which  $1,4*54,518  is  for  work 
outside  of  La  Boca.  The  cost  of  maintenance  of  this  channel  is  included  in  that  of  the  canal. 
No  separate  estimate  for  maintaining  a  harbor  at  Panama  is  submitted,  because  it  is  a  natural 
roadstead,  not  requiring  expenditure. 

The  Bohio  dam  is  the  most  important  structure  on  the  line,  being  of  great  magnitude,  of 
vital  necessity  to  the  scheme,  and  offering  many  difficulties  of  construction. 
The  Commission  has  devoted  much  time  to  the  procurement  of  full  and 
reliable  information  concerning  the  foundation  upon  which  this  dam  must  rest,  and  to  a  study  of 
the  various  lypM  of  structures  which  might  be  adopted. 

The  kirings  made  by  the  French  engineers  upon  and  near  the  line  of  the  dam  as  furnished 
to  the  Commission  were  21  in  number.  In  the  central  part  of  the  valley  they  did  not  go  down 
to  rock.  In  this  case  the  Commission  decided  to  do  more  than  verify  the  data  furnished  to  it, 
and  caused  a  large  number  (Kt!)  additional  borings  to  be  made.  With  the  exception  of  seven, 
which  were  abandoned  before  completion  on  account  of  accidents  to  the  apparatus  or  unusual 
difficulties  of  soil,  all  of  these  borings  reached  rock.  They  show  a  variety  of  materials— hard 
clay,  soft  clay,  sand,  gravel,  and  some  mixtures  of  sand,  clay  and  gravel  in  varying  proportions. 
These  materials  are  found  in  beds  of  varying  shape  and  thickness,  not  distributed  with  uniform- 
ity and  not  arranged  according  to  any  general  law  from  which  can  be  deduced  the  character  of 
the  soil  at  points  other  than  those  actually  examined.  In  every  section  constructed  from  the 
borings,  strata  of  greater  or  less  dimensions  are  found,  which  are  permeable  by  water.  How 
far  these  extend  and  whether  or  not  they  communicate  with  the  surface  of  the  ground  above 
the  site  of  the  dam  are  points  about  which  information  can  not  be  obtained  in  advance  with 
certainty.  If  a  dam  be  built  with  permeable  strata  under  it  there  will  probably  be  leakage,  but 
what  the  amount  of  this  will  be  is  a  question  altout  which  there  is  room  for  much  difference  of 
opinion.  It  would  seem  probable  to  many  that  the  leakage  will  not  be  sufficient  to  endanger  the 
water  supply,  and  that  an  earthen  dam  is  therefore  feasible,  but  it  is  evident  that  here  is  a  danger 
to  be  avoided  if  possible.  A  masonry  dam  founded  throughout  upon  the  rock,  or  an  earth  dam 
with  a  masonry  core  going  down  everywhere  to  rock,  would  close  the  valley  completely  and 
would  leave  no  question  open  as  to  its  future  efficiency. 
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In  its  preliminary  report  the  Commission  based  its  estimates  on  a  masonry  dam.  The 
examinations  of  the  ground  had  not  at  that  time  been  completed.  So  far  as  they  had  progressed 
they  showed  a  site  where  a  masonry  dam  seemed  the  most  suitable,  but  it  was  subsequently  found 
that  the  depth  to  rock  upon  that  site  was  at  least  143  feet  below  sea  level  at  the  deepest  part.  It 
was  considered  best  to  avoid,  if  possible,  so  great  a  depth  of  foundation.  A  site  was  found  a  few 
hundred  feet  farther  downstream  where  the  length  of  the  dam  would  be  considerably  greater 
than  at  the  former  site,  but  the  greatest  depth  to  rock  revealed  by  the  Iwrings  was  only  128  feet 
below  sea  level.  The  line  runs  from  a  point  near  the  railroad  station  at  Bohio,  on  the  east  side 
of  the  river,  straight  across  to  the  rocky  hill  on  the  west  side.  (See  pi.  26.)  On  the  east  side 
the  rink  is  at  the  surface  practically  from  the  water  in  the  river  to  the  end  of  the  dam.  On  the 
west  side  the  bank  above  low  water  is  composed  either  of  pure  clay  or  of  clay  mixed  with  sand, 
while  below  low  water  are  found  irregular  beds  of  sand  and  sandy  clay.  The  physical  features 
of  the  location  admit  of  the  construction  of  an  earth  embankment  with  a  heavy  masonry  core 
carried  down  to  bed  rock  throughout  the  length  of  the  structure.  For  reasons  of  economy  that 
type  of  dam  is  preferable  to  one  wholly  of  masonry  upon  the  new  site,  and  is  now  adopted. 

It  is  proposed  to  sink  the  foundation  of  the  core  wall  by  the  pneumatic  process  at  all  points 
where  the  foundation  bed  is  lower  than  about  30  feet  below  mean  sea  level.  This  requires  the 
pneumatic  process  to  be  used  through  a  length  of  1,314  feet,  of  which  about  310  feet  is  at  the 
maximum  depth  of  128  feet  below  the  sea  level.  Where  the  foundation  lied  is  above  elevation 
—  30,  cofferdams  are  to  be  used.  This  involves  the  use  of  cofferdams  through  a  length  of  324  feet, 
the  foundation  at  sea  level  being  extended  78  feet  at  the  easterly  end  and  240  feet  at  the  westerly 
end  of  the  pneumatic  work.  The  cofferdams  extend  to  a  height  8  feet  above  sea  level.  Above 
elevation  8  all  operations  would  be  carried  on  by  the  ordinary  methods  of  dry  work. 

The  width  of  the  dam  at  the  top  is  90  feet,  and  its  total  length  is  2,546  feet.  The  elevation 
of  the  top  is  100  feet  above  mean  sea  level,  affording  a  superelevation  of  the  dam  of  8  feet  above 
the  highest  possible  water  in  the  lake  and  10  feet  above  the  usual  high  water.  Its  total  height 
above  the  lowest  part  of  the  foundation  is  228  feet.  The  earth  faces  of  the  dam  are  designed  to 
have  mean  slopes  of  one  vertical  to  three  horizontal,  and  to  tie  broken  by  three  terraces,  each  6 
feet  wide.  It  is  necessary  to  pave  only  the  upstream  face,  but  it  is  probable  that  Iwth  faces 
would  be  heavily  riprapped  with  the  rock  spoil  from  the  lock  excavation  near  the  westerly  end. 
The  masonry  core  is  30  feet  thick  at  and  below  elevation  —  30.  From  that  level  it  tapers  to  a 
thickness  of  8  feet  at  top. 

Material  for  the  heavy  fill  required  is  found  in  the  immediate  neighborhood.  The  local 
conditions  are  such  that  not  less  than  seven  eighths  of  the  work  could  Is-  completed  without 
interfering  with  the  natural  flow  of  the  Chagres.  When  it  becomes  necessary  for  the  completion 
of  the  dam  to  divert  the  river,  the  unfinished  Gigante  spillway  and,  later  on,  the  finished  locks  at 
Bohio  may  be  employed  as  diversion  channels.  A  temporary  dam  would  be  required  to  turn  the 
water  through  these  outlets  at  suitable  stages.  This  temporary  dam  may  be  placed  either  at  the 
site  of  the  permanent  dam  and  finally  be  buried  in  it,  or  at  some  suitable  point  higher  upstream. 
The  cost  of  the  Bohio  dam  is  estimated  at  $6,869,640.  This  estimate  is  higher  than  any  which 
has  hitherto  been  made  for  this  dam.  It  is  possible  that  before  actual  construction  a  better 
location  can  be  found  and  the  cost  reduced.  A  dam  on  the  French  location,  with  masonry  core 
carried  to  rock,  would  contain  less  than  half  the  material  in  the  dam  for  which  estimates  have 
been  made,  but  for  a  length  of  170  feet  the  foundation  would  be  deeper  than  anywhere  on  the 
adopted  location,  the  maximum  being  146  feet  below  mean  tide. 

The  Gigante  spillway,  which  is  a  structure  of  considerable  magnitude,  is  very  simple.  There 
is  a  good  rock  foundation  at  or  above  tide  level  for  the  entire  length  of  this 
spillway.  It  will  consist  of  a  dam  entirely  of  concrete  with  a  crest  at 
elevation  85,  terminating  in  an  apron  at  elevation  65,  with  a  solid  foundation  below  this  level, 
the  apron  being  everywhere  below  the  present  surface  of  the  ground.  The  foundation,  below 
elevation  65,  will  be  put  in  first  and  before  the  flow  of  water  through  the  present  river  at  the  site 
of  the  Bohio  dam  is  checked.  Plans  for  this  spillway  are  shown  on  plate  27.  The  estimated 
cost,  including  the  channel  ways  immediately  above  and  below  it,  is  $1,209,411*. 
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Tho  water  after  passing  over  the  spillway  will  flow  across  country  about  a  mile  to  the 
Pena  Blanca  swamp.  The  elevation  of  the  surface  of  this  swamp  is  now  22.3, 
so  that  the  water  will  have  a  fall  of  (32.7  feet  in  this  mile.  The  swamp  is 
separated  from  the  line  of  the  canal  by  a  ridge,  of  which  the  lowest  part  is  at  elevation  33.  It 
can  be  tilled  to  elevation  31  without  inconvenience  to  the  canal.  Its  outlet  will  be  placed  at 
elevation  11.  Its  area  at  that  level  is  0.447  square  mile  and  at  elevation  31  it  is  1.186  square 
miles.    Its  storage  capacity  between  those  two  levels  is  485,000,000  cubic  feet. 

From  the  Pena  Blanca  the  water  will  be  discharged  into  the  Agua  Clara  swamp  by  an  artifi- 
r  i  Hiia     ti «  c'a'  t'luinDe''  located  about  a  mile  from  the  canal,  cut  through  the  ridge  which 

separates  the  two  swamps.  This  channel  will  have  a  bottom  width  of  500 
feet  and  a  depth  of  20  feet  when  the  water  in  Pena  Blanca  swamp  stands  at  elevation  31.  Its 
length  measured  on  the  bottom  is  5,676  feet  and  the  maximum  depth  of  cutting  is  63  feet,  much 
of  it  rock.  The  bottom  has  a  fall  of  2.2  feet  from  one  swamp  to  the  other.  This  channel  will 
discharge  75,000  cubic  feet  per  second  with  a  mean  velocity  of  7.5  feet  per  second,  or  5  miles  per 
hour,  and  this  it  can  attain  if  the  difTcrenco  of  level  between  the  two  swamps  be  2.1  feet.  With 
a  head  of  7.3  feet  it  can  discharge  over  140,u(X)  cubic  feet  per  second,  at  a  velocity  of  about  9.55 
miles  per  hour.    Its  cost  is  estimated  at  $2,448,076. 

The  present  surface  of  the  Agua  Clara  swamp  is  at  elevation  11.5,  and  its  area  at  that  level 
is  about  2.9  square  miles.  Farther  on  are  other  swamps — the  Vino  Tinto  and  the  Bruja.  The 
ground  separating  them  from  each  other  and  from  the  lino  of  the  canal  Is  low,  affording  a  wide 
area  for  the  spread  of  flood  waters,  until  the  neighborhood  of  Gatun  is  reached.  Here  the 
width  of  the  valley  contracts  and  its  direction  changes,  so  that  an  artificial  channel  becomes 
c»      «iT«ni<M  necessary  to  divert  the  Chagres.    A  channel  was  cut  here  by  the  old  canal 

company,  but  it  is  of  inadequate  dimensions,  and  in  order  to  avoid  some  rock 


excavation  it  was  given  an  awkward  shape.  A  now  channel  will  be  cut  on  a  straight  line,  part 
of  which  will  be  an  enlargement  of  the  present  one.  It  will  have  a  width  at  bottom  of  650  feet, 
and  will  he  excavated  to  a  depth  8.5  feet  below  the  datum  plane,  which  will  give  it  an  area  of 
cross  section  of  about  10,000  square  feet  when  the  surface  of  the  water  is  at  elevation  7.  Its 
length  measured  on  the  bottom  is  6,955  feet,  and  the  maximum  depth  of  cutting  is  25  feet,  much 
of  it  rock.  With  a  head  of  11  feet  it  can  discharge  140,000  cubic  feet  per  second  at  a  velocity 
of  about  9.55  miles  per  hour.    Its  cost  is  estimated  at  $1, 929, 982. 

The  canal  in  the  low  region  above  and  below  Gatun  must  be  protected  from  overflow  by 
levees,  their  total  length  aggregating  about  5.4  miles.  The  height  to  which 
these  levees  should  be  carried  can  not  be  determined  with  accuracy  from  the 
present  data,  and  must  be  fixed  from  observations  of  floods  hereafter.  As  in  all  other  cases  of 
doubt,  a  height  has  been  adopted  which  will  err,  if  at  all,  upon  the  safe  side.  For  the  purpose 
of  estimate  the  height  has  been  placed  at  elevation  25.  The  width  on  top  is  13  feet  and  the  side 
slopes  1  on  2.  It  is  probable,  however,  that  the  levees  will  he  used  as  spoil  banks  for  the 
material  dredged  from  the  canal,  and  that  their  dimensions,  except  as  to  height,  will  much  exceed 
those  here  given. 

From  Gatun  the  overflow  from  I^ako  Bohio  and  all  tributaries  below  the  lake  on  tho  west 
side  of  the  canal  will  find  ite  way  to  the  sea  through  the  Chagres  River,  which  the  canal  here 
leaves. 

The  only  tributary  on  the  east  side  for  which  any  special  provision  need  be  made  is  the 
«•!•■  4iT«nt4»  Gatun.    A  diversion  channel  intended  to  take  a  portion  of  tho  water  of  the 

Chagres  was  constructed  by  the  old  company  along  the  east  side  of  the  canal 
to  Boca  Grande  back  of  Colon.  It  cuts  across  the  Gatun  near  the  town  of  the  same  name,  and 
while  no  longer  required  for  the  Chagres,  it  is  available  as  a  new  channel  for  the  (tatun.  It  was 
designed  to  carry  a  discharge  of  17,600  cubic  feet  per  second,  which  is  much  in  excess  of  the 
maximum  discharge  of  the  Gatun.  Some  work  must  be  done  on  it,  especially  at  the  crossing  of 
the  Panama  Railroad,  where  the  piers  for  a  new  bridge  have  been  built.  The  cost  of  putting 
this  channel  into  service  is  estimated  at  $100,000. 

From  Bohio  to  the  Obispo  gates  the  Pauama  Railroad  must  lie  rebuilt  for  15.5  miles  on  a 
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new  location,  with  a  bridge  across  the  Cbagres  below  Gam  boa.  An  estimate  made  from  approxi- 
mate profiies  indicates  that  the  cost  of  this  diversion  will  not  exceed  $75,000 
a  mile,  or  $1,102,500.  From  the  Obispo  gates  the  railroad  will  lie  carried 
for  t!  miles  on  the  bench  formed  by  the  retaining  wall  on  the  east  side  of  the 
Culcbrn  Cut,  these  0  miles  being  estimated  to  cost  $10,000  a  mile,  which  includes  only  truck 
laying,  ties,  and  ballasting.  Beyond  this  will  be  a  mile  of  light  work  estimated  at  $25,000,  while 
the  main  track  will  have  to  lie  raised  for  2  miles  farther  at  a  cost  of  $30,000.  Combining  these 
figures,  the.  total  cost  of  the  diversion  of  the  Panama  Railroad  becomes  $1,267,500. 

Summing  up  the  several  figures  already  given,  the  total  estimated  cost  of  completing  the 
Panama  Canal  is  hs  follows: 

Trial  fttimateJ  roM. 


Colon  entrance  and  harbor  , 

Harbor  In  Hohlo  lock*,  Including  lira 

Itohlo  lock*,  Including  excavation  

Lake  Bohlo  

OblntKj  gutca  

Culenra  ftectlon  

Pedm  Miguel  lockn,  Including  cj 

Pedro  Miguel  level  

Mlraflorea  locks,  including  excavation  and  aplUway  .. 

Pacific  level  

Bohlo  dam  

Ulgame  spillway  

Prfta  Hlanca  outlet  

Ctaagres  diverxlon  

Oatun  diversion  

>  Railroad  diversion  


2.8* 
14. 42 

.85 

13.  Ill 


7.91 
.86 

1.39 
.20. 


Total  

Engineering,  police,  aanltatlon.  and  general  contingencies,  20  per  cent . 


Aggregate. 


IH,  067, 707 

II.  099,  KM 

11.467,274 
2.942, 144 
295, 4S4 

44. 414,460 

9.0*1,321 
I.192.2N6 
5.7HI.40I 
12.427.971 
6.  W9. 610 
1,209,419 
2, 44*.  076 
1.929.9K! 

100,000 
1.267,500 


4».0!>     120,1  W.fVi 

 ,  u.m,m 


H4.233.aS8 


The  total  amount  of  excavation  is  94,803,703  cubic  yards,  exclusive  of  excavation  for  the 
Bohio  dam  and  the  Gigante  spillway. 

The  location  of  the  canal  is,  in  general,  the  same  as  that  proposed  by  the  French  company. 
Its  total  length,  from  30  feet  depth  in  the  Atlantic  to  36  feet  depth  in  the  Pacific,  is  49.09  miles. 
The  distance  from  the  inner  end  of  the  harbor  enlargement  at  Colon  to  the  shore  end  of  the  bay 
i  ii  .!  r  ur»  channel  at  l&  Boca  is  42.3  miles,  of  which  11  miles  is  the  broad  channel  of 
Lake  Bohio.  The  alignment  is  exceptionally  good,  the  sharpest  curve  hav- 
ing a  radius  of  6,232  feet,  except  one  at  the  eutrance  to  Colon  Harbor,  which  has  a  radius  of 
3,280  feet,  but  where  the  bottom  width  is  from  500  to  800  feet  The  total  curvature  in  the  entire 
length  of  the  canal  is  771s  39',  distributed  as  follows: 


Number  of  curvea. 

Length. 

rladliia 

/Vrt. 
19.629 
13. 129 
11,4*3 
9.842 
8.202 

Total  cur- 
vature. 

Number  of  curvea. 

Radlltt, 

Tola]  cur 

mat 

0.HH 
.4* 
4-22 
11. HI 
It  44 

14  17 
11  04 
III  32 
355  SO 
90  20 

I.«7 
.73 

.« 

6,462 
6.234 

%m 

a  « 

77  00 
34  44 
74  41 

n  » 

771  39 

Alteraatlie  Im-atlna. 


An  examination  has  been  made  of  a  different  location  on  a  more  direct  line  between  Gatun 
and  Bohio  by  which  the  distance  will  be  shortened  1.25  miles.  As  this  line 
shows  no  material  saving  in  cost  from  that  described  in  this  report,  it  has 
been  thought  best,  for  purposes  of  estimate,  to  adhere  to  the  French  location.  A  description  of 
this  line  will  bo  found  in  Appendix  F. 

The  time  required  to  pass  through  the  canal  after  completion  will  vary  with  the  size  of  the 
vessel  and  with  the  number  of  other  vessels.  For  the  purpose  of  comparison 
the  time  has  been  carefully  computed  for  a  ship  400  feet  long,  50  feet  beam, 
and  24.5  feet  draft,  or  what  may  be  called  an  average-sized  ship.  The  open  sea  speed  is  taken  at 
12.5  statute  miles,  or  about  II  knots  per  hour.  The  reduced  speed  in  various  parts  of  the  canal 
and  the  delays  caused  by  lockages  and  by  passing  other  vessels  have  been  obtained  from  obser- 
vation of  the  practical  working  of  the  Sault  Ste.  Marie  and  the  Manchester  canals.    They  are  as 


llmr  «t  lna.lt. 


Digitized  by  Google 


f 


REPORT  OF  THE  ISTHMIAN  CANAL  COMMISSION.  69 

follows:  In  canal  sections  having  a  bottom  width  150  feet,  speed  on  tangents  8  miles  per  hour,  on 
curves  7  miles  per  hour;  in  Panama  Bay  channel,  speed  9  miles  per  hour;  in  Lake  Bohio,  speed 
on  tangent-  10  miles  per  hour,  on  curves  '.» miles  per  hour;  in  harbors  and  harbor  entrances,  speed 
on  tangents  10  miles  per  hour,  on  curves  SJ  miles  per  hour;  all  statute  miles.  The  delay  caused 
by  lockages  is  3  hours  and  ,r>S  minutes,  and  that  caused  by  meeting  other  vessels  1  hour  and  14 
minutes.  From  these  data  the  time  of  transit  through  the  canal  is  computed  to  be  11  hours  and 
14  minutes.    A  full  discussion  of  this  subject  will  be  found  in  Appendix  G. 

The  plan  recommended  by  the  Commission  is,  in  its  general  outlines,  the  same  as  the  second 
plan  of  the  French  engineers,  the  one  preferred  by  them,  except  for  the  time  required  for 
construction.  The  principal  difference  is  in  the  height  given  to  the  Bohio  dam  and  the  important 
consequences  which  result  therefrom.  A  marked  feature  of  the  Commission's  plan  is  its  sim- 
plicity. The  increase  in  the  depth  and  area  of  Lake  Bohio  renders  it  possible  to  receive  the  full 
flood  discharge  of  the  Chagres  directly  into  it  without  impeding  navigation  and  at  the  same  time 

to  take  full  advantage  of  favorable  topographical  features  of  the  country  in 
■Mm'i'pUB.0'  tt*        tne  subsequent  discharge  of  the  surplus  waters.    The  Alhajuela  dam  becomes 

unnecessary  for  Hood  control,  and  its  construction  may  be  deferred  until 
additional  storage  capacity  is  required  as  the  result  of  a  large  increase  in  the  traffic  of  the  canal 
in  the  future.  The  outlet  of  Lake  Bohio  becomes  a  single  fixed  weir  instead  of  two  weirs  with 
regulating  gates  and  with  two  separate  channels  to  the  sea.  A  great  reduction  also  results  in  the 
amount  of  excavation  required  to  cut  through  the  continental  divide.  There  is  a  material 
reduction  of  cost 

The  quantities  given  in  the  foregoing  estimate  are  based  upon  the  present  condition  of  the 
Isthmus,  utilizing  the  excavations  already  made  where  they  are  useful.  The  new  company  has 
excavated  about  5,000,000  cubic  yards,  which,  added  to  the  72,000,000  cubic  yards  excavated 
prior  to  its  organization,  make  a  total  of  77,000*000  cubic  yards  excavated  by  the  two  companies. 

Much  of  it  is  of  no  value  because  of  the  various  changes  of  plan.  For 
rflJj"5*ii». nta,Mm      example,  sites  for  locks  have  been  excavated  and  then  abandoned;  the  spoil 

banks  on  the  Atlantic  maritime  section  frequently  come  within  the  limits  of 
the  canal  prism  now  projected  and  must  l>e  rehandled.  The  amount  of  work  done  which  will  be 
of  value  under  the  plan  recommended  by  the  Commission  has  been  carefully  computed  for  the 
main  canal  line,  and  is  found  to  be  36,689,965  cubic  yards.  The  amount  of  excavation  which  can 
be  utilized  in  the  Cbagres  diversion  is  210,873  cubic  yards,  and  in  the  Gatun  diversion  2,(185,494 
cubic  yards.  Adding  these  together,  the  total  quantity  of  excavation  which  will  be  of  value  in 
the  new  plan  is  39,586,382  cubic  yards.  A  temporary  diversion  of  the  Panama  Railroad  has 
been  made  at  the  Culebra  cut,  which  also  must  be  considered.  Using  the  same  classification  of 
materials  and  the  same  unit  prices  as  in  the  other  estimates,  with  the  20  per  cent  added  for 
contingencies,  the  value  of  the  work  done  is  found  to  be: 

Canal  excavation     $21. 020, 386 

Chagres  diversion   178, 186 

Gatun  diversion   .       1, 396, 456 

Railroad  diversion  (4  miles)     300, 000 

22,  895, 028 

Contingencies.  20  per  cent     4, 579, 005 

Aggregate       27, 474, 038 

There  is  on  hand  an  immense  amount  of  plant,  consisting  of  locomotives,  excavators,  dredges, 
cars,  rails,  and  machines,  implements,  tools,  spare  parts,  and  supplies  of 
various  kinds,  l>esides  buildings  used  for  offices,  quarters,  storehouses,  hos- 
pitals, and  miscellaneous  purposes,  and  some  30.<>O0  acre?!  of  land.  The  inventory  furnished  to 
the  Commission  includes  many  thousands  of  items,  classified  as  follows: 

1.  Lands  not  built  on.  % 

2.  Buildings,  2,431  in  number,  divided  among  47  Mibclassitications. 

3.  Furniture  and  .-table  outfit,  with  17  sul>classifications. 
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4.  Floating  plant  and  spare  parte,  .with  24  subclassitications. 

5.  Rolling  plant  and  spare  parts,  with  17  subclassitications. 

6.  Plant,  stationary  and  aem Stationary,  and  spare  parts,  with  25  subclaasilications. 

7.  Small  material  and  spare  parte,  with  4  subclassifications. 

8.  Surgical  and  medical  outtit. 
».  Medical  stores. 

lu.  Office  supplies,  stationery. 

11.  Miscellaneous  supplies,  with  740  subclassitications. 

As  a  general  rule,  this  property  shows  signs  of  attention,  and  the  evidence  seems  satisfactory 
that  it  has  been  well  cared  for  since  the  liquidator  took  charge  of  it  in  1889.    It  would  manifestly 
T>ia«or»uat  ^  miPrua'ent>  however,  to  fix  a  value  upon  any  important  machine  which  has 

been  idle  that  length  of  time  without  first  actually  testing  it  at  work,  however 
neatly  painted  and  sheltered  it  may  now  be.  Much  of  the  property  is  ill  adapted  to  American 
methods,  and  all  of  it  is  now  from  thirteen  to  twenty  years  old,  during  which  period  the  improve- 
ments in  this  class  of  machinery  have  been  such  that  contractors  would  generally  find  it  to  their 
advantage  to  buy  entirely  new  machinery  of  modern  pattern  rather  than  attempt  to  use  this  of 
an  older  class,  even  if  given  to  them  free  and  in  good  order.  The  locomotives,  rails,  and  ears 
may  be  of  some  service,  but  their  value  is  doubtful;  the  locomotives  are  much  lighter  than  is 
desirable  for  economical  service,  the  rails  are  of  a  pattern  ill  fitted  to  rough  use,  and  the  cars 
have  narrow-tread  wheels.  The  cars  are  probably  the  best  part  of  the  whole  outtit.  It  has 
seemed  to  the  Commission  that  in  acquiring  the  Panama  Canal  the  United  States  should  not  buy 
this  plant  as  a  whole,  and  that  no  special  allowance  should  be  made  for  it  in  estimating  the  total 
value  of  the  property.  Its  owners  may  realize  something  by  the  Bale  of  portions  of  it  to 
contractors  if  the  latter  find  that  they  can  use  it  to  advantage.  This  valuation  is  all  that  the 
Commission  can  put  upon  the  plant;  it  has  already  appeared  in  the  estimates,  since  tho  unit 
prices  have  been  fixed  upon  the  condition  that  contractors  furnish  their  own  plant. 

The  same  is  true  of  the  great  majority  of  the  buildings,  including  all  barracks,  storehouses, 
T  (     ^  shops,  stables,  and  miscellaneous  buildings,  and  excepting  only  the  hospitals 

and  principal  administration  buildings.  The  latter  would  bo  the  subject  of 
special  negotiation.  They  have  appeared  in  the  estimates  under  the  head  of  contingencies;  no 
special  allowance  is  made  for  them  here. 

The  concession  iaof  no  value  to  the  United  States,  since  a  new  one  must  be  obtained  from 

the  Colombian  Government  in  any  event.  It  is  the  same  with  the  lands, 
J*"  *  «•«— ^  — 1  title  to  which  is  dependent  upon  the  completion  of  the  canal,  and  is  still  to 

be  earned. 

The  existence  of  the  Panama  Railroad  is,  however,  a  very  important  factor,  as  it  supplies  a 
service  railroad  for  the  entire  length  of  the  canal.  On  the  basis  of  $75,000 
a  mile,  this  railroad  would  be  worth  $3,500,000,  which  is  half  the  face  value 
of  its  capital  stock.  In  view  of  its  good  condition  and  it"  valuable  termini,  it  should  not  1m; 
estimated  for  purposes  of  canal  construction  at  less  than  $6,850,000.  the  par  value  of  the  68,500 
shares  of  its  stock  held  by  the  canal  company.  The  exceptional  gauge— 5  feet— somewhat 
reduces  its  value,  as  it  adds  to  the  cost  of  rolling  stock. 

The  maps,  drawings,  and  records  are  unusually  complete,  and  their  value  is  great,  though 
not  capable  of  accurate  estimate.    In  tho  judgment  of  the  Commission,  a  fair 
allowance  for  these  would  lie  $2,000,000. 
MaiTrtMifHtrr— — -        Summing  up  the  foregoing  items,  the  total  value  of  the  property  is 
*'"•<•  found  to  be: 

Excavation  already  done   .  .    $27, 474, 033 

Panama  Railroad  stock  at  par     0, 850, 000 

Maps,  drawings,  and  records   2, 000, 000 

*  Total   36,324,033 

to  which  add  10  per  cent  to  cover  omissions,  making  the  total  valuation  of  the  Panama  Canal 

$40,000,000. 
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The  Nicaragua  route  attracted  the  attention  of  explorers  in  tiie  early  days  of  intcroceanic 
canal  discussion,  and  was  regarded  by  many  as  a  most  favorable  one.  Water 
communication  by  means  of  a  large  river  and  lake  from  the  Atlantic  to 
within  a  short  distance  of  the  Pacific  accentuates  the  natural  advantages  of  this  route  and  at  the 
time  tends  to  exaggerate  them  and  to  obscure  the  attendant  difficulties. 
Lake  Nicaragua  is  about  103  miles  long.  It  has  a  maximum  width  of  about  45  miles  and  an 
area  of  about  3,000  square  miles.  It  is  fairly  regular  in  outline,  with  its 
longer  axis  nearly  parallel  to  the  Pacific  coast,  which  in  this  vicinity  has  a 
northwesterly  direction.  It  resembles  Lake  Erie  somewhat  in  shape,  but  has  only  about 
one-third  the  area  of  the  latter.  Notwithstanding  the  fact  that  the  existence  of  this  lake  had 
long  been  known,  it  appears  that  the  first  instrumental  survey  was  made  by  the  Nicaragua  Canal 
Commission  in  1898.  It  was  then  found  that  the  bottom  of  the  lake  is  above  sea  level  over  the 
greater  part  of  its  area,  a  comparatively  small  depression  being  below  that  level.  The  maximum 
depth  is  about  200  feet,  and  is  found  just  south  of  the  island  of  Ometepe.  which  has  an  elevation 
of  5,000  feet. 

About  18  miles  to  the  northwest  of  Lake  Nicaragua,  and  on  the  prolongation  of  its  axis,  lies 
Lake  Managua,  extending  a  distance  of  37  miles  toward  the  Gulf  of  Fonseca, 
a  large  natural  harbor  opening  to  the  Pacific  Ocean.  The  drainage  of  Lake 
is  through  the  river  Tipitapa,  which,  however,  is  frequently  without  water  in  the  dry 
seasons.  This  lake  is  05  miles  from  the  Gulf  of  Fonseca.  A  somewhat  shorter  route  from 
Lake  Managua  to  the  Pacific  crosses  the  plain  of  Leon  to  the  bay  of  Corinto,  a  distauco  of  about 
35  miles  in  an  air  line. 

The  surface  of  Lake  Nicaragua  is  generally  a  little  more  than  100  feet  above  sea  level.  Its 
extreme  fluctuation  is  not  definitely  known.  Its  annual  fluctuation  varies 
yrfth  the  am. mil  rainfall  and  the  discharge  of  the  streams  that  empty  into  it. 
These  are  small,  and  in  the  dry  season  they  discharge  very  little.  Mr. 
Menocal  in  his  report  for  1885  states  that  the  lake  was  as  high  as  110.03  feet  above  mean  sea 
level  at  the  end  of  the  wet  season  of  1878.  This  is  perhaps  founded  on  the  observations  of  the 
residents  of  Granada,  who  are  reported  to  have  seen  the  water  of  the  lake  up  to  th'e  top  of  the 
steamboat  wharf  at  that  place.  This  may  be  regarded  as  an  approximate  determination  of 
highest  lake  level.  The  data  for  fixing  the  minimum  level  of  the  lake  are  equally  uncertain;  but 
it  is  stated  on  the  authority  of  what  are  believed  to  be  competent  witnesses  that  it  has  been  as 
low  as  07  or  less.  These  extremes  have  only  been  reached  at  long  intervals.  The  fluctuations 
in  the  last  three  years,  during  which  time  regular  observations  have  been  taken,  have  amounted 
to  only  6.09  feet. 

The  drainage  basin  of  the  lake  is  in  great  part  mountainous.  This  is  particularly  the  case 
on  the  east  side,  where  it  is  separated  (except  in  the  immediate  vicinity  of  its  outlet)  from  the 
district  draining  into  the  Atlantic  by  a  mountain  range.  There  is  reason  to 
m^™*"i'*>n'',*"i*'  believe  that  this  range  was  formerly  the  continental  divide.  At  the  present 
time  the  divide  is  between  the  lake  and  the  Pacific.  Until  the  surveys  of 
Colonel  Childs,  made  in  1850-1852,  the  lowest  passes  known  across  this  divide  were  supposed  to 
be  those  from  Lake  Managua  to  the  Gulf  of  Fonseca  and  the  Bay  of  Corinto,  and  canal  lines 
from  the  lakes  to  the  Pacific  were  projected  to  those  points.    Colonel  Childs  developed  a  far 
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bettor  route,  crossing  the  divide  at  an  elevation  of  only  153  feet  alx>ve  mean  tide  and  following 
the  valley  of  a  small  stream  trailed  the  Rio  Grande  to  the  Pacific  at  llrito.  The  entire  region 
between  the  lakes  and  the  Pacific  is  now  well  enough  known  to  establish  beyond  doubt  that  this 
is  the  lowest  crossing  of  the  divide,  and  is  in  every  respect  the  best  canal  route. 

The  Sin  Juan  River,  through  which  the  lake  discharges  at  Fort  San  Carlos,  follows  a  tortuous 
course  in  a  southeasterly  direction  and  empties  through  several  mouths  into  the  Caribbean  Sea 
near  Grevtown.    The  distance  from  the  lake  outlet  to  the  mouth  of  the  river 

Thr  Sin  Jim  Klv-T.  .  "...  .     ..  a  •  •  ,.        •  .  .. 

is  about  so  miles  in  an  air  line,  out  about  120  miles  following  the  windings 
of  the  river,  the  greater  portion  of  the  valley  drained  being  on  the  right  bank,  where  the  divide, 
a  lofty  mountain  range,  is  fttmut  50  miles  distant.  On  the  left  funk  the  divide  is  only  10  to  2o 
miles  from  the  river,  and  the  crest  is  much  lower.  The  Indio,  which  empties  into  the  Caribbean  Sea 
some  6  miles  northwest  of  Grevtown,  runs  generally  parallel  to  the  Son  .luan.  the  headwaters  of 
somo  of  it*  tributaries  lieing  only  al>out  15  to  "20  miles  distant  from  that  river. 

The  principal  tributaries  of  the  San  Juan  on  the  left  bank  are  the  Melchora,  Sabalbs,  Santa 

Cruz.  Ikrtola,  Machuca.  Danta.  and  San  Francisco,  but  none  of  them  are  of 
>  T'1h1^tA^'r,  "fn  !,**„"""  Krp*t  size.    The  most  important  in  their  relation  to  the  canal  project  are  the 

Danta  and  San  Francisco.  They  are  in  a  region  of  heavy  rainfall,  hut  it  is 
impossible  to  measure  their  greatest  flood  discharges  because  they  overflow  their  banks  and  inter- 
communicate, and  also  because  Iwckwater  from  the  San  Juan  extends  for  a  considerable  distance 
up  their  valleys.  The  soil  in  their  beds  and  banks  is  of  n  soft,  alluvial  character,  generally  free 
from  grit,  and  contains  quantities  of  decayed  or  decaying  vegetation.  When  drained  it  stands 
well  on  steep  slopes,  as  is  shown  by  the  banks,  which  are  often  vertical.  At  a  short  distance 
from  the  banks,  where  the  drainage  is  imperfect,  the  material  is  very  soft  to  a  great  depth. 
Their  drainage  basins  are  covered  with  a  dense  tropical  growth  which  protects  the  soil,  so  that 
water  finds  its  way  into  the  streams  with  comparatively  little  solid  matter  in  suspension.  The 
Sabalos,  while  not  a  large  stream,  attains  considerable  size  at  times.  Gaugings  taken  by  this 
Commission  show  that  the  discharge  often  reaches  as  much  as  2,000  cubic  feet  per  second.  The 
maximum  measured  was  on  September  23,  1899,  when  it  reached  1:2,000  cubic  feet  per  second. 
The  minimum  discharge  is  as  low  as  23  cubic  feet  per  second.  The  Santa  Cruz  is  of  similar  char 
acter,  while  the  Melchora,  Bartola,  and  Machuca  are  much  smaller  streams. 

On  the  right  bank  are  the  Frio,  the  Poco  Sol,  the  San  Carlos,  and  the  Serapiqui,  liesides 
several  smaller  streams.  The  Frio  is  treated  as  a  river  discharging  into  the  lake.  Its  mouth, 
however,  It  close  alongside  the  outlet  of  the  San  Juan.  It  is  a  river  of  some  importance  when 
in  flood,  though  it  is  small  in  the  dry  season.  A  discharge  of  nearly  12,000  cubic  feet  per 
second  was  observed  by  the  Nicaragua  Canal  Commission.  The  Poco  Sol  is  a  much 
stream.  There  is  little  known  of  its  watershed,  though  the  maps  show  its  source  in  the 
tainous  region  of  Costa  Rica.  The  river  has  been  gauged  and  its  discharge  determined  in  a  series 
of  18  gaugings  extending  over  a  period  of  one  year,  viz,  from  October.  1899,  to  the  latter  part 
of  September.  19(H).  On  April  20,  1900,  the  discharge  was  only  34  cubic  feet  per  second.  On 
July  15,  1900,  the  discharge  was  2,651  cubic  feet  per  second;  this  was  the  maximum  observed. 

No  appreciable  amount  of  sediment  has  been  brought  into  the  San  Juan  by 
Mi-  i~ -ULt  u_T"  Utm  any  of  these  tributaries  during  the  continuance  of  the  surveys  extending  over 

the  last  four  years,  and  there  is  no  indication  in  the  San  Juan  itself  that  any 
of  its  tributaries  above  the  San  Carlos  contributes  an  amount  of  sediment  that  is  appreciable  in 
connection  with  the  maintenance  of  a  navigable  channel. 

The  largest  and  most  important  tributary  of  the  San  Juan  is  the  San  Carlos.    It  rises  in  the 
mountains  of  Costa  Rica,  flows  northeasterly  and  empties  into  the  San  Juan  about  57  miles 
k»  twm  ait  r  (measured  along  the  windings  of  the  river)  from  the  lake.    It  is  a  wide,  swift 

stream,  having  a  drainage  area  of  about  1,500  square  miles,  as  determined 
from  the  best  maps  available.  This  estimate  may  be  too  great  or  too  small,  as  the  region  has 
never  been  surveyed.  The  discharge  varies  within  wide  limits.  It  is  known  to  have  been  as  low 
as  3,000  cubic  feet  per  second,  and  as  high  as  00,820  cubic  feet  per  second.  The  estimated  pos- 
sible maximum  is  lOU. 000  cubic  feet  per  second.    Its  banks  as  far  as  they  have  been  explored  are 
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of  clay  and  withstand  well  the  action  of  th<>  river  current.  It  is  proper  to  remark,  however,  that 
information  on  the  physics  of  this  river  is  mainly  limited  to  what  is  obtainable  near  its  mouth. 
The  bed  of  the  river  in  the  lower  part  is  sand  which  is  easily  put  in  motion.  It  is  supposed  that 
the  sources  of  this  sand  arc  the  volcanoes  in  the  Costa  Kican  mountains.  That  found  in  the  delta 
of  the  San  Juan  Rivor  is  similar  in  character.  The  floods  of  this  stream  are  of  great  violence 
and  frequency. 

The  Sarapiqui  is  a  river  of  similar  character  to  the  Sin  Carlos,  but  it  is  not  so  large.    It  is 
a  sand-lrearing  stream  and  udds  a  large  quota  of  this  material  to  the  main 
river.    Its  measured  discharge  varies  from  about  8,000  cubic  feet  to  aliout 
Jifi.ooo  cubic  feet  per  second.    Its  maximum  is  doubtless  much  greater. 

There  is  another  river  still  farther  to  the  eastward  called  the  Negro,  which,  according  to  the 
maps,  drains  a  largo  area  of  Costa  Rican  territory,  and  discharges  into  the 
Colorado  outlet  of  the  San  .Juan.  Very  little  is  known  of  the  characteristics 
of  this  stream  and  no  effort  was  made  to  secure  any  information,  as  it  does  not  affect  the  question 
before  the  Commission. 

The  fall  of  the  San  Juan  River  from  the  lake  to  the  sea  is  about  100  feet.  About  one-half 
of  this  occurs  above  the  mouth  of  the  San  Carlos,  and  is  mainly  concentrated 
at  several  rapids.  At  each  of  the  principal  rapids  the  bed  of  the  river  is 
rock.  The  most  important  of  these  is  at  Castillo.  The  fall  in  the  river  is  here  f>  feet  in  a  dis- 
tance of  little  more  than  one-third  of  a  mile.  The  existing  navigation  of  the  river  is  very  much 
obstructed  here  and  Iwats  can  only  pass  when  the  river  is  high.  Ordinarily  freight  and  passen- 
gers are  carried  around  the  rapids  on  a  tramway. 

Between  the  Machuca  Rapids  and  the  mouth  of  the  San  Carlos  the  ri\%r  is  deep  and  the 
current  moderate.  In  low  stages  it  is  almost  imperceptible.  When  the  San  Carlos  is  in  flood  the 
San  .Juan  current  may  oven  sot  upstream.  This  part  of  the  rivor  is  called  tho  Agua  Muerta 
(dead  water).  The  bottom  of  the  channel  in  places  is  below  the  sea  level.  The  amount  of  sedi- 
ment delivered  to  the  river  by  its  upper  tributaries  has  evidently  been  no  greater  than  its  waters 
have  boon  able  to  transport,  notwithstanding  tho  moderate  current.  Below  the  mouth  of  tho 
San  Carlos  the  fall  is  quite  uniformly  distributed. 

Tho  following  table  give*  approximately  the  fall  in  feet  for  the  various  reaches  of  the  San 
Juan  River  from  the  lake  to  the  sea,  with  the  lake  at  elevation  104: 

SIo/m*  in  rariou*  rtarhtt  of  «Sm  Juan. 


P  k>  tatl<*e 
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From  the  !»k«  (o  hwul  of  Tom  Rapids  

In  Tom  Rapid*  

From  foot  ol  Tom  Rapida  lo  liead  ol  Uwtllto  Rapid. ...   

In  QatalUo  RapMn  

From  lots  o<  Caitilio  Rapid,  to  head  of  Mirhura  Rapid>  

In  Maciiara  Rapid*  -  

Prom  fool  of  Macbura  Rapid*  to  mouth  of  t«e  San  Carlo*  ( A  mm  Moerla) . 

th  of  San  Carlo,  to  head  of  the  San  Juanlllo  

San  Joanlllo  to  the  head  ol  the  Colorado  

Colorado  lo  »ea  ( ria  Uwor  Sao  Juaa  I  

Total,  from  lak«-  lo  sea  
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"  H 
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11.17 
.* 
15.17 
83.02 
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ft.4 
7.S 
I  1 

M 
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1.0 

80.0 
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The  slopes  above  given  arc  approximate  only,  and  result  from  tho  lake  being  at  elevation 
104  and  the  rivor  under  normal  conditions.  They  will  vary  with  the  stage  of  the  hike  and  with 
the  rainfall  in  tho  drainage  basin  of  tho  river. 

The  bed  of  the  Upper  San  Juan  (and  by  this  is  meant  the  San  Juan  from  the  lake  to  the 
mouth  of  the  San  Carlos  River)  consists  chieflv  of  silt,  clav,  or  rock.  The 

•txl  of  laprr  Saa  Jaaa.        ,  .  nt.^i  •    *    »     i  . 

river  banks  generally  resist  the  erosive  action  of  the  currents,  even  where 
the  velocities  are  great.  This  is  due  in  a  measure  to  the  protection  afforded  by  growing  vegeta- 
tion, whi-h  roaches  to  the  water's  edge  and  sometimes  extend-,  below  it,  but  mainly  to  the  cohesive 
character  of  the  material.  Below  the  mouth  of  tho  San  Carlos  tho  bed  of  the  San  Juan  consists 
mostly  of  sand,  which  forms  shifting  bars. 
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Freshets  in  the  rivers  of  the  United  States  are  usually  characterized  by  quantities  of  logs  and 
other  drift  floating  on  the  surface.  As  a  rule  fallen  timber  in  the  San  Juan 
River  remains*  w  here  it  falls,  or  at  least  is  not  moved  any  great  distance,  as 
the  most  of  it  is  too  heavy  to  float.  This  is  an  important  fact  in  connection  with  the  construction 
of  the  canal.  Where  the  line  passes  through  old  swamps,  doubtless  considerable  heavy  timber 
will  lie  encountered  below  the  surface  of  the  ground. 

About  8  miles  below  the  mouth  of  the  Serapiqui  the  San  Juanillo  branches  off.  following  a 
tortuous  course  until  it  again  joins  the  Lower  San  .Juan,  a  short  distance 
southeast  of  Greytown.    The  indications  point  to  this  stream  as  having 
been  in  remote  times  an  important  outlet  of  the  main  river. 

A  short  distance  below  the  mouth  of  the  Serapiqui  the  San  Juan  River  enters  the  coastal 
plain,  a  region  of  swamps,  bayous,  and  lagoons.    About  20  miles  from  the 

CiMutnl  plain.  ,  .  _      _  it  f9       t  i_#  ■_  ii  *. 

sea  it  divides  into  two  outlet  branches — the  Lower  San  Juan,  which  discharges 
through  Harbor  Head  Lagoon  near  Greytown,  and  the  Colorado,  which  discharges  directly 
into  the  Carribean  Sea,  alwut  15  miles  to  the  southward.  The  latter  is  the  principal  outlet  and 
may  bo  enlarging  at  the  expense  of  the  Lower  San  Juan,  although  as  long  ago  as  1851  the 
gaugings  made  by  Colonel  Childs  showed  that  the  Colorado  was  carrying  nearly  four-fifths  of 
the  total  amount  at  a  mean  stage.  Each  of  these  outlets  is  subdivided  and  the  entire  system 
intercommunicates. 

There  are  indications  of  a  general  subsidence  of  the  Atlantic  coast  in  this  region.    The  for- 

_ .   mer  rocky  bed  of  the  San  Juan  appears  to  have  been  depressed.    At  Macbuca 

Rapids  rock  appears  near  the  water  surface.  At  the  dam  site  adopted  by 
this  Commission  af  Conchuda  the  distance  from  the  low-water  surface  to  the  lowest  point  in  the 
rock  cross  section  is  about  80  feet.  At  the  dam  site  suggested  by  the  Nicaragua  Canal  Commis- 
sion the  distance  is  about  110  feet.  At  Tambor  Grande,  18  miles  farther  downstream,  it  is  not 
less  than  140  feet,  and  is  doubtless  considerably  more  in  the  lowest  depression.  From  the  mouth 
of  the  San  Carlos  down  is  a  deep  rocky  trough,  which  is  filled  with  sand.  Some  sand  has  also 
been  tarried  a  short  distance  above  the  San  Carlos  by  floods  from  that  stream  when  the  San  Juan 
was  low. 

In  the  coastal  plain,  which  consists  mainly  of  swamps,  vegetable  matter  intermixed  with  silt 
is  found  to  a  considerable  depth,  but  within  5  or  «  miles  of  the  coast  sand  is  found  extending  to 
a  great  depth  under  a  light  covering  of  mud. 

Along  the  Atlantic  coast  in  the  vicinity  of  Greytown  and  for  some  distance  inland  the  rain- 
fall is  the  greatest  known  on  tho  continent.  There  is  no  definite  dry  season.  Rain  may  be 
expected  almost  any  day  in  the  3-ear.  On  the  other  hand,  the  entire  drainage  basin  uf  Lake 
Nicaragua  lies  in  a  region  having  a  well-defined  dry  season.  The  annual  rainfall  near  Grey- 
town sometimes  amounts  to  nearh*  800  inches.  The  average  is  probably  260  to  270  inches, 
while  at  Bluefields,  75  miles  to  the  north,  and  at  Port  Limon,  70  miles  to  the  southeast,  it  is  less 

^n,,^,,  than  half  as  much.    There  is  a  perceptible  diminution  in  the  annual  rainfall 

„  as  one  proceeds  westward  to  the  lake.  The  total  for  the  year  1899  at  Grey- 
town was  285.93  inches,  while  that  for  the  same  period  at  Ochoa  was  177.91  inches,  and  at  Fort 
San  Carlos  77.20  inches.  For  the  year  1900  the  annual  rainfalls  were  for  Greytown  266.10 
inches,  for  Ochoa  158.83  inches,  and  for  Fort  San  Carlos  89.34  inches.  The  heaviest  observed 
rainfall  in  a  short  period  was  that  at  Silico  station  on  I^kc  Silico,  November  4,  1899,  when  10.5 
inches  fell  in  six  hours,  an  average  of  1J  inches  per  hour.  On  the  same  date  a  fall  of  12.48 
inches  in  twenty-four  hours  was  observed  at  Greytown.  A  rainfall  of  4  inches  or  more  in  one 
day  is  not  a  rare  occurrence  in  that  vicinity.  In  the  drainage  basin  of  \jakv  Nicaragua  the  aver- 
age annual  rainfall  is  about  65  inches. 

_  .  The  trade  winds  blow  almost  constantly,  but  they  are  not  strong  enough 

to  sensibly  affect  canal  navigation.  At  rare  intervals  violent  northers  occur, 
which  arc  felt  to  a  less  degree  in  the  interior.  It  is  not  believed  that  the  winds  would  seriously 
interfere  with  canal  navigation  at  any  time. 
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It  can  be  readily  understood  that  the  Nicaragua  route,  affording  water  transportation  from 
the  Atlantic  to  within  a  few  miles  of  the  Pacific,  was  very  attractive  when  navigation  was  carried 
on  by  means  of  small  ships.    It  Wame  a  favorite  transisthmian  route  immediately  after  the 
T||||f|  ^u  discovery  of  gold  in  California.    Passengers  arriving  by  sea  at  the  port  of 

(iroytown,  at  that  time  an  excellent  harbor,  were  transported  by  steamboats 
to  the  west  shore  of  the  lake;  whence  the  Pacific  was  reached  by  a  short  stage  line,  which  termi- 
nated at  the  port  of  San  Juan  del  Sur.  This  was  a  busy  traffic  route  for  some  years.  Successive 
projects  for  interoceanic  communication  have  had  to  provide  for  the  increasing  dimensions  of 
ships,  and  as  channel  dimensions  have  thus  l>cen  enlarged  the  difficulties  of  providing  for  a  safe 
navigation  have  become  greater.  The  serious  difficulties,  however,  are  nearly  all  found  between 
Machuca  Rapids  and  the  Caribbean. 

The  region  of  practicable  canal  routes  Is  limited  to  the  north  side  of  the  San  Juan  River,  by 
the  existence  of  the  San  Carlos  and  Serapiqui  rivers  on  the  south  side. 
'  Financially  it  would  be  impracticable  to  divert  these  streams,  and  it  would 
be  equally  impracticable  to  take  them  into  the  canal.    Hence  all  the  surveys 
and  examinations  for  a  canal  route  have  been  confined  to  the  north  side  of  the  river. 

The  topography  of  the  country  in  the  vicinity  of  the  route  adopted  is  generally  rough.  The 
hills  as  a  rule  do  not  attain  a  great  height,  but  they  are  usually  steep  and  bunched  together,  with 
areas  of  swamp  or  low  flats  about  them.  The  surface  is  covered  with  a  dense  growth  of  tropical 
vegetation  which  renders  exploration  or  surveys  extremely  difficult  and 
expensive.  There  are  few  places  where  a  transit  line  can  bo  run  50  feet 
without  cutting  out  a  line  of  sight.  This  difficulty  accounts  for  the  paucity  of  existing  topo- 
graphical information,  notwithstanding  the  fact  that  the  country  has  long  been  known  and 
studied  for  a  canal  route. 

From  Greytown  to  Castillo  the  boundary  between  the  republics  of  Costa  Rica  and  Nica- 
ragua follows  the  right  bank  of  the  San  Juan  River.  Thence  to  the  lake,  the  boundary  is  a  line 
on  the  right  bank,  generally  about  2  miles  from  the  river.  Both  shores 
from  Castillo  to  the  lake  are  therefore  in  Nicaraguan  territory.  When  the 
level  of  the  water  of  the  river  is  raised  by  the  construction  of  the  proposed  dam  at  Conchuda, 
some  of  the  lands  in  Costa  Rican  territory  will  be  submerged,  although  tbe  canal  line  from 
Castillo  westward  to  the  Pacific  will  lie  wholly  in  Nicaraguan  territory. 

While  many  propositions  more  or  less  indefinite  had  previously  been  made  for  a  canal  across 
the  isthmus  in  Nicaragua,  the  first  actual  survey  made  and  definite  project  proposed  were  those 
of  Col.  O.  W.  Childs,  a  civil  engineer  of  high  standing,  in  1860-53.  The 
survey  made  by  him  was  for  a  private  corporation  known  as  "  The  American 
Atlantic  and  Pacific  Ship  Canal  Company.'1  His  project  has  been  the  basis  for  all  subse- 
quent ones,  and  the  route  followed  by  him  does  not  differ  greatly  from  that  which  is  now  rec- 
ommended by  this  Commission.  He  reached  the  conclusion  that  a  ship  «anal  through  Nicaragua 
from  the  Atlantic  to  the  Pacific  could  not  be  considered  practicable  upon  any  other  route  than 
that  through  the  valley  of  the  San  Juan  to  Lake  Nicaragua,  and  from  that  lake  either  south- 
westerly upon  a  line  through  some  valley  extending  across  the  dividing  ridge,  or  northwesterly  up 
the  river  Tipitapa  to  Lake  Managua,  thence  through  the  valley  extending  from  the  head  of  that 
lake  to  some  feasible  point  for  a  connection  with  the  Pacific.  In  view  of  the  greater  length  of  a 
.anal  by  the  latter  route,  the  greater  amount  of  lockage,  and  uncertainty  of  obtaining  a  full 
supply  of  water  upon  the  higher  summit,  it  was  deemed  l>est  to  begin  by  exploring  the  country 
lying  directly  between  the  west  side  of  Lake  Nicaragua  and  the  Pacific. 

He  then  examined  different  routes  from  Lake  Nicaragua  to  the  Pacific,  beginning  with  that 
via  the  Sapoa  and  terminating  in  Salinas  Bay.    The  conclusion  was  reached 
1  that  the  line  leading  from  the  lake  at  the  mouth  of  the  river  Las  Lajas  up 
the  eastern  slope  of  the  divido  and  down  the  valley  of  the  Rio  Grande  on  the 
slope  to  the  Pacific  at  Brito  presented  more  favorable  conditions  than  any  other  between 
Lake  Nicaragua  and  the  Pacific,  and  was  superior  to  any  route  by  way  of  Lake  Managua.  He 
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thus  disposed  of  the  routes  terminating  at  the  Gulf  of  Fonseca,  Port  Realejo,  and  Tamorinda 
River.  The  divide  on  this  line  was  crossed  at  an  elevation  of  about  -W  feet  above  the  level  of  the 
lake.  The  plan  adopted  made  the  lake  the  summit  level;  its  surface  was  to  be  maintained  at 
about  1U.S  feet  above  sea  level  by  means  of  a  dam  1,050  feet  long  and  16.21  feet  high  at  Castillo 
Rapids,  and  another  on  the  west  side  at  Buen  Retiro.  about  10  miles  west  of  the  lake.  The  latter 
dam  was  to  he  290  feet  long  and  33  feet  high.  The  summit  level  made  by  these  dams,  as  given 
by  Colonel  Childs  in  his  report,  was  to  be  103.43  miles.  It  would  have  been  longer,  as  the 
distance  across  the  lake  was  underestimated.  The  fall  from  high  lake  to  low  tide  on  the  Atlantic 
side  was  to  be  lus.73  feet  and  on  the  Pacific  side  111.47  feet.  On  the  eastern  side  the  summit 
was  to  be  reached  by  12  locks  of  8  feet  lift  each,  1  of  6.5,  and  1  of  6.23  feet;  on  the  western 
side  by  13  locks  of  *  feet  each  and  1  of  7.47  feet. 

The  water  in  the  canal  was  to  have  a  depth  of  17  feet  and  a  bottom  width  of  50  feet.  In 
earth,  the  side  slopes  were  to  be  1  on  2  for  a  height  of  0  feet  from  the  bottom,  then  a  beruie  of 
6  feet  followed  by  a  slope  of  1  on  U,  paved  with  stone.  In  rock  the  bottom  width  was  to  be 
the  same,  but  for  a  height  of  9  feet  above  the  bottom  each  side  had  a  slope 
•ad  Mr  Qf  j  Qn  fTom  thcre  to  a  height  of  15  feet  above  the  water  in  the  canal 
the  slope  was  to  be  24  on  1.  At  this  level  there  was  a  berme  9  feet  wide  for 
towing  purposes,  and  from  the  back  of  this  berme  the  side  slope  was  4  on  1  until  earth  was 
reached,  when  the  slope  was  changed  to  1  on  1}.  A  passing  place  was  to  be  made  at  the  head 
of  each  lock  and  at  least  one  in  ever)'  mile  of  length  of  the  canal.  At  these  passing  places  the 
bottom  width  of  the  canal  in  earth  was  to  be  increased  to  90  feet,  and  in  rock  to  105  feet.  The 
bottom  width  of  that  portion  of  the  canal  occupying  the  Rio  Las  Lajas  was  to  be  100  feet;  at  all 
of  the  cuts  through  bars  in  the  river  the  width  at  l>ottom  was  to  be  150  feet.  The  locks  were  to 
be  60  by  250  feet,  with  17  feet  depth  of  water  on  their  miter  sills.  Slack-water  navigation  was 
to  be  made  in  the  San  .Juan  from  the  lake  to  about  one-half  mile  below  the  moutb  of  the  Serapiqui 
River  by  a  series  of  7  dams.  These  were  to  lie  passed  by  means  of  locks  on  short  canals.  Below 
this  point  the  canal  left  the  river  on  the  north  side  and  was  to  be  excavated  for  a  distance  of 
28.50  miles  to  17  feet  depth  of  water  in  the  harbor  of  Grey  town.  The  line  crossed  the  Rio 
San  Jaunillo  about  three-fourths  of  a  mile  from  its  junction  with  the  San  Juan.  The  San  Jua- 
nillo  was  to  be  diverted  to  the  north. 

The  project  included  the  formation  of  a  harbor  at  Brito  and  the  improvement  and  enlarge- 
ment of  the  one  at  Greytown  by  jetties  and  by  excavation.    A  light-house 
mm"*1*  "  tH'  waH  provided  for  at  each  harbor.    Greytown,  at  the  time  of  the  examination 

made  by  Colonel  Childs,  was  connected  with  the  sea  by  a  channel  24  feet  deep 
and  1,300  feet  wide.  In  the  lake  the  channel  from  near  Fort  San  Carlos  to  near  Boccas  (Solenti- 
name)  Islands,  which  was  to  be  150  feet  wide,  was  to  be  protected  by  a  row  of  piles  driven  on 
each  side.  On  the  western  side,  near  the  mouth  of  the  Las  Lajas,  the  cut  in  the  lake  was  to  be 
protected  by  a  pier  constructed  on  either  side  and  extended  to  deep  water.  The  total  length  of 
the  route  was  given  as  follows: 

Mil«. 

From  the  17-foot  curve  in  the  Pacific  to  dam  at  Bucn  Retiro    8.  809 

From  dam  at  Buen  Retiro  to  Lake  Nicaragua     9.  779 

Total  western  division      18.  688 

Across  Lake  Nicaragua  (now  known  to  be  70.51  miles)   56.  500 

From  Lake  Nicaragua  to  dam  near  Castillo   87. 151 

From  dam  near  Castillo  to  dam  near  Serapiqui   53.  874 

From  San  Juan  River  to  17-foot  curve  in  Caribbean  Sea   28.  280 

Total  eastern  division  -   119.  305 

Total   194.393 
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Summit  level: 

West  of  lake   9.779 

Lake    56.500 

East  of  lake     37.  15t 

Total        103.430 


The  total  tost  of  the  canal  was  estimated  at  *31,538,319.55.  which  included  15  per  cent  for 
contingencies,  and  the  work  was  to  be  completed  within  six  years  from  the  time  of  breaking 
ground. 

The  contract  between  Nicaragua  and  the  company  required  that  the  canal  should  be  large 
enough  to  accommodate  vessels  of  all  sizes,  and  Colonel  fluids  had  been 
(T»fu  roLtr""^"."'™!!  instructed  by  the  company  to  make  surveys  and  estimates  for  a  work  of  such 
dimensions  as  would  comply  with  this  requirement.  He  recognized  that  the 
dimensions  proposed  would  not  meet  it.  His  reasons  for  limiting  the  depth  to  17  feet  were  that 
the  ratio  of  increase  of  the  expense  of  a  deeper  canal  would  be  very  great,  and  that  the  construc- 
tion of  a  canal  of  the  dimensions  required  for  vesssls  of  the  largest  size  would  be  an  injudicious 
application  of  means  that  the  company  would  scarcely  favor  or  the  interests  of  commerce  require. 
He  stated  also  that  no  vessels  were  plying  between  the  Atlantic  States  and  the  eastern  coast  of 
the  Pacific  with  a  draft  as  great  as  17  feet,  and  that  of  2tfl  steam  vessels,  mostly  English,  as  given 
in  Murray's  Treatise  on  Marine  Engines  and  Steam  Vessels,  only  1">  drew  over  17  feet,  21  drew 
17  feet,  and  225  less  than  17  feet  each  at  the  load  line.  He  had  therefore  made  his  plans  and 
estimates  with  due  consideration  of  the  disparity  in  cost  and  general  utility  of  a  canal  of  larger 
dimensions. 

At  the  request  of  the  company  this  report  of  the  survey  and  location  was  submitted  by 
B»poM  reft rr*d  to  President  Fillmore  to  Col.  J.  J.  Abert  and  Maj.  W.  Turnbull,  Corp  of  Topo- 
<oio«i  *»*»«  «n<i  mtm  graphical  Engineers,  for  their  inspection  and  opinion,  and  on  the  20th  of 
March,  1852,  they  reported  that  the  plan  proposed  by  Colonel  Childs  was 
practicable,  but  they  expressed  the  opinion  that  the  jetties  at  Greytown  Harbor  and  one  or  both 
at  Brito  could  be  dispensed  with;  also  the  pile  work  in  the  lake  near  Fort  San  Carlos;  and  that 
one  row  of  guide  piles  about  1<H)  feet  apart  to  mark  the  channel  from  there  to  Boccas  (Solentiname) 
Islands  would  lie  sufficient  It  was  also  recommended  that  additional  surveys  be  made  between 
the  San  Juan  River  and  Greytown  Harlwr  to  determine  whether  a  more  direct  line  could  be 
found.  These  modifications,  it  was  suggested,  would  materially  diminish  the  cost  of  the  canal; 
also  the  time  in  passing  it.  Colonel  Childs  subsequently  proposed  a  project  for  a  canal  12  feet 
deep  with  a  smaller  prism  and  smaller  locks. 

Nothing  further  was  done  by  either  the  American  Atlantic  and  Pacific  Ship  Canal  Company 
_  _  ^  or  anyone  else  looking  to  the  construction  of  this  canal  for  about  twenty 
years,  when  an  expedition  was  fitted  out  by  the  United  States  Government, 
under  the  charge  of  Commander  A.  F.  Crosman,  U.  S.  N.,  for  the  purpose  of  surveying  an 
interoceunic  canal  route.  The  expedition  sailed  from  Key  West,  and  arrived 
^  x'x'  off  Greytown  on  April  7,  1872.  On  April  12,  while  attempting  to  make  a 
landing  at  Greytown,  the  boat  containing  Commander  Crosman  capsized, 
and  he  with  a  number  of  his  party  was  drowned.  The  command  of  the  expedition  then  devolved 
upon  Commander  Hatfield,  I'.  S.  N.,  who  proceeded  with  the  surveying  parties  to  Lake  Nica- 
ragua and  began  operations  on  the  west  side  of  the  lake,  securing  some  valuable  information 
respecting  the  routes  between  the  lake  and  the  Pacific  His  investigations  showed  that  Colonel 
Childs's  survey  of  the  western  portion  of  his  line  was  correct.  Commander  Hatfield's  party 
made  reconnoissances.  with  the  object  of  finding  another  line  by  which  the  route  could  be  short- 
ened and  the  Rio  Grande  avoided,  the  upper  part  of  the  valley  of  the  latter  being  practically  a 
gorge  and  liable  to  give  trouble  in  time  of  flood. 
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The  parties  under  the  charge  of  Commander  Ilattield,  with  the  exception  of  a  few  men,  left 
to  do  some  hydrographic  work  in  the  lake,  for  which  the  calmer  weather  of 
the  rainy  season  is  more  favorable,  were  withdrawn  from  the  Isthmus  in 


July.    In  November  of  the  same  year  an  expedition  was  fitted  out  under  the 
command  of  Commander  E.  P.  Lull,  U.  S.  N.,  who  arrived  off  Grey  town  December,  1872,  and 
-  _  „       took  up  the  work  begun  bv  Commander  Hatfield.    Commander  Lull  made 

Loll  ,ur<wU  Ritteld.  *   ,  .  •  .  ■»■%•« 

an  examination  of  a  number  of  route*  between  the  lake  and  the  Pacihe,  and 
finally  adopted  the  one  known  as  the  Medio  route. 

From  the  Pacific  Ocean  to  a  place  called  La*  Serdas,  near  the  outlet  of  the  Rio  Grande  gorge, 
the  line  is  practically  the  same  as  that  adopted  by  Colonel  Childs.  From 
thence  it  swings  to  the  northward  on  a  radius  of  2,200  feet,  following  the 
valley  of  a  small  stream  then  called  the  Chocolata  (called  Guachipilin  on  recent  maps)  for  a  short 
distance,  and  crosses  the  divide  into  the  valley  of  the  Medio,  which  it  follows  to  the  lake.  The  total 
length  of  the  line  from  Brito  to  the  lake  was  16.33  miles,  being  about  a  mile  and  a  half  shorter 
than  the  Childs  route.  The  summit  of  the  divide  was  134  feet  above  the  level  of  the  lake,  or 
about  241  feet  above  sea  level,  giving  a  maximum  depth  of  cutting  of  100  feet.  There  were  to 
be  11  locks  in  this  section,  including  a  tide  lock  at  Brito,  to  admit  ships  at  any  stage  of  the  tide. 
The  tide  lock  was  to  have  a  lift  of  9  feet,  the  others  of  10.31  feet  each.  The  brook  Chocolata, 
which  the  route  crossed,  was  to  be  taken  into  the  canal,  but  the  Tola,  as  well  as  several  smaller 
streams,  was  to  bo  passed  under  the  canal  by  means  of  culverts  to  the  Rio  Grande.  The  waters 
of  the  latter  stream  were  conducted  to  the  Pacific  on  the  south  side  of  the  canal,  diversion  chan- 
nels being  provided  where  necessary.  By  this  departure  from  the  Childs  route  the  Rio  Grande 
was  excluded  from  the  canal,  a  feature  then  deemed  important. 

A  small  harbor  at  Brito  was  to  be  formed  by  the  construction  of  a  breakwater  extending 
easterly  from  Brito  Head,  and  a  short  jetty  from  the  beach  on  the  opposite 
side  of  the  entrance.  The  mouth  of  the  river  was  to  be  utilized  for  harbor 
purposes,  and  the  diversion  of  the  stream  to  the  eastward  of  the  entrance  was  provided  for.  The 
harbor  as  designed  was  well  protected. 

From  the  lake  eastward  it  was  proposed  to  canalize  the  San  Juan  River  by  the  construction 
of  dams  and  locks  and  short  sections  of  canal  at  Castillo,  Balas,  and  Machuca  Rapids,  and  at  a 
place  about  2  miles  below  the  mouth  of  the  San  Carlos.    All  the  dams  were  to  be  comparatively 

  low,  and  the  waters  of  the  river  were  to  be  discharged  over  them.    It  was 

estimated  that  the  fall  at  the  first  three  dams  would  be  10.28  feet  each.  The 
fall  over  dam  No.  4  was  expected  to  be. 23.87  feet. 

The  lake  was  to  be  held  at  a  minimum  of  107  above  sea  level,  but  no  provision  was  made  for 
holding  it  close  to  that  level  against  a  rise,  except  that  which  was  afforded  by  the  discbarge 
through  the  river;  and  no  effort  whatever  was  made  to  provide  for  the  deficiencies  of  the  dry 
»,  when  the  lake  would  naturally  fall  below  107  from  evaporation.  The  danger  of  taking 
the  San  Carlos  into  the  canalized  part  of  the  river  above  dam  No.  4  seems  to 
have  been  fully  realized  by  Commander  Lull,  for  we  find  that  he  proposed 
to  divert  the  waters  of  the  San  Carlos  by  a  cut-off  and  discharge  them  into  the  San  Juan  below 
the  dam,  but  it  is  evident  that  the  difficulties  of  this  work  were  not  fully  appreciated. 

From  near  the  mouth  of  the  San  Carlos  to  Greytown  the  canal  was  to  be  carried  in  exca- 
vation a  distance  of  41.9  miles.  The  least  radius  of  curvature  was  2,500  feet.  The  line  was  to 
follow  the  general  course  of  the  main  river  bank,  cutting  off  bends  wherever  the  conformation 
of  the  ground  would  permit,  until  the  head  of  the  San  Juanillo  was  reached.  From  there  to 
Grev  town  Harbor  it  was  nearly  a  straight  course.  Seven  locks,  in  addition 
i«  MTlrTirf^riow"  °*r"  to  those  abreast  of  the  dams,  were  proposed,  making  ten  in  all.  The  last 
two  locks  were  to  be  placed  together  and  sea  level  reached  just  before  the 
canal  entered  the  Silico  Ijagoon.  From  there  to  Greytown  it  was  expected  to  dredge  a  channel, 
embankments  not  being  thought  necessary.    The  seven  locks  were  to  have  each  a  lift  of  10.87  feet. 
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The  depth  throughout  the  canal  was  to  be  26  feet  and  the  locks  were  to  !>«  400  feet  long  by 
HmhIm  ^  'ce'  wide.    A  nunil>er  of  the  streams  which  are  erosstd  by  the  canal  were 

to  bo  passed  under  it  by  means  of  culverts.  The  bottom  width  of  the  canal 
varied  from  50  feet  in  the  deep  earth  cuttings  to  60  feet  in  the  rock  cuttings  and  72  feet  in  the 
shallow  cuttings.  The  harbor  that  existed  at  the  time  the  Childs  project  was  made  bad  since 
been  inclosed  by  the  sand  spit,  which  had  moved  westerly  until  it  united  with  the  mainland, 
converting  the  harbor  into  a  lagoon.  It  therefore  became  necessary  to  construct  a  harbor  at  this 
entrance.  All  communication  was  to  be  cut  oti*  between  the  harbor  and  the  San  Juan  River,  so 
as  to  cause  the  entire  waters  of  the  San  Juan  to  be  discharged  by  the  Colorado  branch,  but  the 
San  Juanillo  was  to  be  discharged  into  the  harlior  and  a  jetty  extending  from  the  shore  to  35  feet 
of  water  was  to  be  built.  A  channel  into  the  harbor  was  to  be  dredged  under  the  lee  of  this 
breakwater,  which  bad  a  direction  of  NNW.  The  total  estimated  cost  of  this  project,  allowing 
25  per  cent  for  contingencies,  was  $65,722,137. 

From  1873  to  1884,  a  period  of  eleven  years,  no  surveys  were  made  by  the  Government  or 
by  individuals  in  this  connection.  In  1884  the  Frelinghuysen-Zavala  treaty  was  negotiated  with 
Nicaragua,  giving  to  the  United  States  the  right  to  build  a  canal  across  the  isthmus  from  ocean 
to  ocean  within  the  territory  of  that  Republic,  following  the  most  available  route.  Another 
survey  was  then  ordered.  This  expedition  was  under  the  command  of  Mr. 
A.  G.  Menocal,  civd  engineer,  L  .  S.  N.,  who  had  been  the  principal  assistant 
to  Commander  Lull  in  1872  and  1873.  The  object  of  this  survey  appears  to  have  been  chiefly  to 
determine  the  advisability  of  any  changes  in  the  route  for  shortening  the  canal  and  diminishing 
the  cost. 

As  a  result  of  Mr.  Menocal's  work  a  new  project  was  submitted  in  a  report  to  the  Secretary 
of  the  Navy  November,  1885,  in  which  very  radical  changes  were  made 
in  the  Lull  project.  On  the  west  side,  between  the  lake  and  the  Pacific, 
the  changes  were  confined  to  that  part  of  the  route  between  Las  Serdas  and  the  lake.  Instead 
of  following  the  valley  of  the  Medio  from  the  lake  across  the  divide  to  the  valley  of  the  Rio 
Grande,  ho  adopted  the  Las  Lajas  route,  several  miles  to  the  southward,  which  was  the  one 
originally  surveyed  by  Colonel  Childs.  This  made  it  necessary  either  to  receive  the  waters  of 
the  upper  Rio  Grande  into  the  canal  or  to  divert  them  to  Lake  Nicaragua  through  a  new  channel, 
the  Rio  Grande  gorge  being  too  narrow  to  take  the  canal  and  river  separately.  The  maximum 
discharge  of  this  stream  was  estimated  by  Colonel  Childs  at  5,670  cubic  feet  per  second,  but  it 
<*••*•»  i.  pntm  wa8  thougbt  by  Mr.  Menocal  that  it  might  sometimes,  for  short  periods,  be 
m««u  Mi  nhmM  »»  as  great  as  10,000  cubic  feet  per  second.  He  thought  the  taking  of  so  large 
an  amount  of  water  into  the  canal  would  be  dangerous  to  navigation  and  the 
stability  of  the  work:  hence  he  sought  to  find  some  method  of  diverting  it  This  he  found  could 
be  done  by  building  a  dam  across  the  river  several  thousand  feet  from  the  canal  and  excavating 
an  artificial  channel  through  the  ridge  which  separated  the  valley  of  the  Grande  from  that  of  the 
Juan  Davila,  a  branch  of  the  Las  Lajas.  The  proposed  channel  was  to  have  a  width  of  75  feet 
at  the  bottom,  to  be  15  feet  deep,  with  proper  slopes,  and  a  fall  of  2.53  feet  per  mile.  The 
length  from  the  dam  to  the  Juan  Davila  was  3.88  miles.  The  waters  of  the  Rio  Grande  being 
thus  diverted,  the  valley  of  that  river  was  practically  dry  as  far  as  the  Tola,  and  this  enabled  a 
better  alignment  to  be  made.  The  Tola  was  to  be  passed  under  the  canal  by  means  of  a  culvert, 
as  in  Lull's  project.  The  sailing  lino  across  the  lake  was  changed  back  to  the  old  route,  which 
started  from  the  mouth  of  the  Las  Lajas  instead  of  from  that  of  the  Medio. 

On  the  section  from  the  lake  eastward  radical  changes  were  introduced  which  rendered  the 
project  for  this  section  entirely  unlike  any  that  had  yet  been  suggested.    Instead  of  a  succession 
of  comparatively  low  dams  as  far  down  as  the  San  Carlos,  a  single  dam  was 
proposed  at  Ochoa,  about  :s*  miles  below  the  mouth  of  that  river.    This  dam 
was  to  create  slackwater  navigation  in  the  river,  raising  the  lake  to  110.    It  practically  converted 
the  river  from  tho  lake  to  the  dam  into  an  arm  of  the  lake.    It  was  expected  that  a  slope  of  4 
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feet  from  Fort  San  Carlos  to  the  dam,  wbich  was  provided  for,  would  discharge  the  surplus 
waters  from  the  lake  and  the  drainage  of  the  river  basin.  The  Ochoa  dam  was  to  be  built  of 
concrete  masonry,  with  a  large  amount  of  loose  stone  on  the  upstream  side  and  an  apron  on  a 
pile  and  grillago  foundation  on  the  lower  side  to  prevent  undermining.  The  entire  surplus 
waters  of  the  San  Juan  River  were  to  be  discharged  over  the  crest  of  the  dam.  No  borings  had 
been  made  to  determine  the  nature  of  the  foundations,  but  it  was  supposed  from  the  outcropping 
bowlders  on  the  side  hills  and  on  the  l*anks  that  rock  underlaid  the  gravel  and  sandy  bottom  at 
no  great  depth. 

It  was  supposed  that  the  hills  south  of  the  San  Juan  formed  a  continous  range  which  would 
hold  up  the  summit  level  on  that  side.    It  was  discovered  some  years  later 

t^^r/.T.""  "  bv  the  Maritime  Canal  Company  that  this  was  not  the  case,  but  that  embank- 
ments of  considerable  magnitude  would  be  required  between  the  hills.  The 

project  now  being  considered  did  not  contemplate  such  embankments,  and  no  estimate  was  made 

for  them. 

Starting  from  a  point  a  short  distance  above  the  dam  on  the  north  side  of  the  river,  the 
canal  was  to  be  carried  in  excavation  through  the  broken  country  at  the  headwaters  of  the  Danta, 
crossing  the  latter  stream  into  the  valley  of  the  San  Francisco,  which  it  also  crossed  and  followed 
to  its  confluence  with  the  Chanchos:  it  then  ascended  the  latter  and  a  tributary  thereof  to  the 
divide  which  separates  this  drainage  system  from  that  of  the  Deseado,  a  tributary  of  the  San 
Juanillo.  After  crossing  the  divide  the  line  entered  the  valley  of  the 
Deseado,  which  it  followed  to  the  coastal  plain,  whence  it  took  a  direct  course 
to  Greytown  lagoon.  The  summit  level  was  to  be  maintained  across  the 
Danta,  San  Francisco,  and  Chanchos,  and  through  the  "east  divide"  by  a  small  embankment  not 
far  from  the  Ochoa  dam  and  a  large  one  6,500  feet  long  and  51  feet  high  across  the  valley  of  the 
San  Francisco  Iwlow  the  mouth  of  the  Cluinchos.  The  subsequent  surveys  of  the  Maritime 
Canal  Company  showed  that  a  large  number  of  embankments  was  necessary. 

The  "divide  cut"  was  an  important  feature  in  this  project.  It  was  stated  to  be  a  little  less 
than  8  miles  long  and  was  nearly  all  in  curvature.  Mr.  Menocal  states  that 
the  elevation  of  the  divide  l»etween  the  eastern  and  western  flowing  waters 
was  280  feet,  but  it  being  impossible  to  locate  the  canal  so  as  to  follow  the  turns  of  the  valley, 
the  line  would  cut  several  spurs  where  the  excavation  was  still  deeper.  The  maximum  cutting 
would  have  l>een  about  350  feet. 

The  saving  in  distance  from  the  Pacific  to  the  Atlantic  over  the  Lull  route  is  stated  in  Mr. 
Menocars  report  to  be  10.96  miles.  The  project  contemplated  a  depth  of  28  feet,  increased  in 
places  to  30.  The  summit  level  was  to  be  reached  by  three  locks  on  the  east  side  and  four  on  the 
west.  The  locks  proposed  were  to  have  a  uniform  length  of  <150  feet  between  the  gates  and  a 
least  width  of  65  feet.  I>ocks  1.  2,  and  3  on  the  east  side  had  lifts  of  26,  27, 
and  53  feet,  respectively.  The  locks  on  the  west  side,  counting  from  the  lake 
to  the  sea,  had  lifts  as  follows:  26.4  feet  for  the  first,  29.7  feet  each  for  the  second  and  third,  and 
for  the  last,  being  a  tide  lock,  the  lift  was  to  vary  between  24.2  and  33.18  feet,  depending  upon 
the  state  of  the  tide.  The  lock  with  53  feet  lift  was  proposed  to  be  cut  out  of  solid  rock  on  the 
eastern  slope  of  the  divide,  concrete  to  be  used  only  to  the  extent  required  to  fill  cavities,  to  give 
proper  dimensions  to  the  various  parts  and  a  surface  to  the  blasted  rock.  All  the  other  locks 
were  to  be  built  of  concrete,  and  all  were  to  have  a  heavy  timber  lining  in  the  chambers  and  bays 
extending  from  the  tops  of  the  walls  to  15  feet  l>elow  low- water  level. 

A  narrow-gauge  railroad  was  to  be  built  from  Greytown  to  the  dam 
across  the  San  Juan  River  and  another  between  the  lake  and  Rrito. 
The  total  estimated  cost  was  $64,036,197.    This  included  25  per  cent  for  contingencies,  but 
nothing  for  surveys,  hospitals,  shops,  management,  and  other  necessary  expenses  in  addition  to 
the  construction  contingencies  proper. 
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The  Frelinghuysen-Zavala  treaty  was  withdrawn  from  the  United  States  Senate  by  the 
President  before  ratification,  and  became  inoperative.    But  a  concession, 
rOo'lTiJi  it^mf"*"   known  as  the  Menocal  concession,  was  granted  by  Nicaragua  to  the  Nica- 

Canal  Association,  in  1887,  to  construct  a  canal  connecting  the  two 


A  similar  concession  was  granted  by  Costa  Rica  in  1888.    The  Maritime  Canal  Com- 
pany, of  Nicaragua,  was  organized  under  the  terms  of  these  concessions  in 
February,  1889,  and  a  charter  was  granted  by  Congress  to  enahle  the  company 
to  execute  the  work.    (See  act  approved  February  20,  1889.) 
The  project  of  the  canal  company  was  essentially  the  same  as  that  of  Menocal,  of  18S5, 
modified  in  respect  to  the  summit  level.    This  was  to  lie  extended  on  the 
west  side  to  within  34,  miles  of  Brito  by  the  construction  of  a  dam  across  the 
Rio  Grande  at  La  Flor. 
Surveys  had  shown  that  a  continuous  ridge,  with  a  single  break  at  the  crossing  of  the  San 
Francisco  from  the  north  end  of  the  Ochoa  dam  to  the  "east  divide,"  did  not  exist,  and  that  in 
addition  to  the  embankment  or  dam  across  that  stream,  a  great  number  were 
necessary  in  other  places.    The  supposed  ridge  proved  to  be  a  series  of  hills 
of  greater  or  less  height,  with  saddles  or  low  valleys  between  them.  The 
total  number  of  embankments,  great  and  small,  required  between  the  Ochoa  dam  and  the  divide, 
as  stated  in  the  report  on  final  location  in  1889,  was  67,  having  a  total  crest  length  of  about  6 
miles.    Most  of  them  were  small,  but  four  of  thorn  were  very  large,  and  their  construction 
constituted  a  most  difficult  engineering  problem  on  account  of  the  great  depth  and  the  soft  and 
yielding  nature  of  the  soil  at  the  sites. 

It  was  also  found  that  tho  ridge  from  the  south  end  of  the  dam  was  not  continuous  to  the 
bills  in  Costa  Rica,  and  that  a  number  of  embankments  to  connect  these  hills  would  be  required. 
The  total  number  was  21,  with  an  aggregate  length  of  6,540  feet  on  their  crests.  These  embank- 
ments were  to  be  entirely  of  clay.  This  embankment  line  was  not  only  shorter  than  the  San 
Francisco  line,  but  the  construction  of  the  dams  in  the  saddles  of  the  ridge  presented  no  special 
engineering  difficulties.  It  was  proposed  to  build  a  waste  weir  in  the  ridge  about  2|  miles  from 
the  Ochoa  dam.  having  its  crest  at  106  feet  above  mean  sea  level,  to  discharge 
the  flood  waters  of  the  San  Carlos  into  the  valley  of  Curette  Creek,  which 
empties  into  the  San  Juan  below  the  Ochoa  dam. 

Embankments  or  dams  were  also  required  east  of  the  divide  in  the  valley  of  the  Deseado, 
one  of  which  was  to  be  70  feet  high  and  1,050  feet  long.  Weirs  and  sluices  were  provided  in  the 
San  Francisco  and  Deseado  valleys  for  the  control  of  floods.  Some  of  the  largest  of  the  embank- 
ments or  dams  on  the  San  Francisco  line  were  first  designed  as  rock  fills  backed  with  earth,  their 
crest*  to  be  H)7  feet  above  mean  sea  level,  and  the  top  and  outer  slopes  so 
shaped  and  paved  with  large  stones  as  to  admit  the  free  flow  of  water  over 
their  surfaces.  These  were  to  be,  in  fact,  so  many  waste  weirs  for  the  discharge  of  the  surplus 
waters  from  the  summit  level. 

The  Ochoa  dam,  which  was  originally  to  be  of  masonry  with  a  timber  apron,  was  modified 
to  a  rock  fill  backed  with  earth.    The  crest  of  the  dam  was  fixed  at  105  feet  above  mean  sea  level. 
Its  width  across  the  top  was  to  lie  25  feet    As  the  water  of  the  San  Juan  was  to  be  held  at  106 
in  the  vicinity  of  the  dam,  a  constant  discharge  due  to  a  head  of  1  foot  over  the  dam  was  expected. 
This,  however,  would  not  have  been  the  case,  for  the  lake  would  have  fallen  to  106  or  lower  in 
the  dry  season  and  the  level  at  the  dam  could  not  have  been  maintained.  It 
JlT»?'?t            "'  was  estimated  that  the  discharge  over  the  crest  of  the  dam  might  sometimes 
reach  42,500  cubic  feet  per  second,  and  the  combined  discharges  with  the  lake 
at  111  over  the  dams,  weirs,  and  through  sluices  were  estimated  at  a  maximum  of  147,800  cubic 
feet  per  second.    The  dam  was  to  be  built  of  rock  taken  from  the  east  divide  cut  and  deposited 
by  means  of  cables  stretched  across  the  river.    On  the  upstream  side  of  the  rock  pile  thus  formed 
clay  was  to  be  deposited  to  render  it  water-tight 
8.  Doc.  222.  fiK-2  6 
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On  the  west  Hide  of  the  lake  the  summit  level  was  to  be  eontinued  through  the  west  divide 


.  and  down  the  valley-  of  the  Rio  Grande 'to  a  point  called  La  Klor,  about  3J 

miles  from  the  Pacific,  where  the  valley  narrowed  to  about  1,600  feet.  At 
this  place  the  valley  was  to  be  closed  and  the  summit  level  maintained  by  a  large  dam.  For  sev- 
eral miles  above  this  site  the  valley  is  about  a  mile  or  more  wide,  and  a  large,  deep  basin  would 
thus  be  formed  into  which  the  floods  of  the  Rio  (iratidc,  Tola,  and  other  smaller  streams  would 
be  received.  It  was  held  that  the  creation  of  this  large  pool  would  render  unnecessary  the  pro- 
posed diversion  of  the  Upper  Rio  Grande  into  taike  Nicaragua,  and  thus  save  al>out  $1,500,000, 
which  the  proposed  diversion  would  cost.  It  was  at  first  intended  to  build  the  La  Klor  dam  as  a 
rock  fill  backed  with  earth,  in  the  same  manner  as  proposed  for  the  Ochoa  dam,  but  finding  the 
underlying  strata  of  earth  unsatisfactory,  the  plan  was  changed  to  an  earthen  dam  with  a  masonry 
con-  extending  down  to  rock.  A  waste  weir  300  feet  long  was  to  be  provided  east  of  the  dam  to 
discharge  the  surplus  waters  into  the  l»ed  of  the  Rio  Grande. 

With  the  adoption  of  a  dam  at  La  Floi,  the  location  of  the  locks  was  fixed  near  its  western 
end,  the  combined  lift  of  two  being  86  feet.    A  third,  which  would  be  the 
tide  lock,  was  to  be  located  a  short  distance  from  the  harbor  and  have  a 
variable  lift  according  to  the  stage  of  the  tide  of  from  21  to  29  feet. 

The  total  cost  of  the  canal  was  estimated  at  $h'5,000,000,  inclusive  of  28  per  cent  for  eontin- 
gencies,  but  exclusive  of  interest,  commissions,  and  other  charges  not  coming 
under  the  cognizance  of  the  engineers,  and  on  the  basis  that  the  work  would 
be  prosecuted  with  vigor  along  the  whole  line  and  without  intermission. 

In  the  early  part  of  the  year,  1899,  the  project  was  submitted  to  a  board  of  consulting 
engineers  for  examination,  report,  etc.    This  board  made  a  report  on  May  9  of  that  year,  giving 
the  opinion  that  from  the  information  furnished  by  the  maps,  profiles, 
,JimJ\l*i*?m.a,V*m'    boring*,  samples,  and  statements  of  the  chief  engineer  and  other  employees, 
■  the  project  was  "unquestionably  feasible."    The  board  stated,  however,  that 

there  was  a  possible  hazard  in  respect  to  the  San  Francisco  and  other  basins  that  they  might  not 
prove  sufficiently  retentive,  owing  either  to  the  leakage  around  the  ends  or  under  the  bases  of  the 
dams  and  embankments  from  concealed  permeable  strata  beneath  the  natural  surface.  They 
deemed  "this  a  remote  danger,  since  both  the  surface  and  subterranean  formations,  as  far  as 
revealed  by  the  borings  and  by  the  reports  of  observations  of  reliable  men  familiar  with  the 
locality,  are  favdrablc."  The  estimate  of  cost  as  determined  by  this  board,  inclusive  of  20  per 
cent  for  contingencies,  was  $87,799,570. 

On  March  2,  1S95,  Congress  passed  an  act  providing  for  the  appointment  of  a  board  of 
engineers  to  make  a  survey  and  examination  for  the  purpose  of  ascertaining 
the  feasibility,  permanence,  and  cost  of  the  construction  and  completion  of 
the  Nicaragua  Canal  by  the  route  contemplated  and  provided  for  by  an  act 
which  passed  the  Senate  January  28,  1895,  entitled  "An  act  to  incorporate  the  Maritime  Canal 
Company  of  Nicaragua,  approved  February  20,  1889."   The  report  of  this 
r  "T^r^d'  o*"*   '^oan'  was  published  in  House  Doc.  No.  279,  Fifty-fourth  Congress,  first 
of  camt,  session.    It  was  stated  therein  that  more  specific  information  was  necessary 

before  a  satisfactory  final  estimate  of  the  company's  project  could  be  pre- 
pared, and  recommended  additional  examinations  and  surveys.    The  Board  submitted  a  tentative 
approximate  estimate  based  on  the  company's  plans  and  data  amounting  to  about  $133,000,000. 
On  June  4,  1897,  Congress  passed  an  act  for  the  appointment  of  the  Nicaragua  Canal  Com- 
mission to  "continue  the  surveys  and  examinations  authorized  by  the  act 
approved  March  2,  1895.    •    •    •    into  the  proper  route,  feasibility,  and 
cost  of  construction  of  the  Nicaragua  Canal,  with  a  view  of  making  complete 
plans  of  the  entire  work  of  construction  of  such  canal  as  therein  provided. "   The  results  of  the 
surveys  and  examinations  of  the  Nicaragua  Canal  Commission  are  contained 
in  the  report  to  the  President  of  the  I'nited  States,  May  9.  1899. 
As  the  project  of  the  Nicaragua  ('anal  Commission  is  essentially  the  same  as  that  of  the 
existing  Isthmian  Canal  Commission,  with  slight  modifications,  and  as  a 


c«^u?— taiiw!'""*"*  description  of  the  latter  is  given  in  full,  a  brief  description  of  the  former  is  all 
that  seems  necessary.    The  route  adopted  by  the  Nicaragua  Canal  Commis- 
sion was  practically  that  suggested  by  Colonel  Childs,  in  1852,  but  his  project  was  modified  in 
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some  important  respects  and  greatly  enlarged.  The  project  provided  for  a  canal  with  a  depth  of 
Ho  feet,  a  bottom  width  of  150  feet,  and  with  locks  665  feet  long  between  quoins,  and  80  feet  wide. 
A  single  high  dam  across  the  San  .Juan,  above  the  mouth  of  the  San  Carlos  River,  was  provided 
for,  and  the  canal  carried  thence  on  the  left  bank  of  the  San  Juan  River  to  the  Caribbean  Sea. 
Provision  was  made  for  the  regulation  of  the  lake  level,  a  subject  which  no  prior  project  hud 
adequately  dealt  with. 

The  Nicaragua  Canal  Commission  determined  that  in  a  work  of  the  magnitude  and  impor- 
tance of  a  canal  connecting  the  two  i>eeans,  and  of  the  disastrous  consequences 
lutc'S'1     trlme  that  would  result  from  a  failure  to  maintain  its  integrity  after  it  was  once 

opened,  it  was  of  far  more  importance  thut  it  should  be  safe  than  that  it 
should  be  cheap.  Plans  that  seemed  to  the  Commission  to  possess  advantages  in  certain  respects, 
but  were  coupled  with  dangerous  engineering  works,  were  rejected  for  other  plans  reasonably 
free  from  risk.  The  short  and  comparatively  straight  cut  across  the  country  from  the  neighbor- 
hood of  Ochoa  and  the  extension  of  the  summit  level  nearly  to  the  Atlantic  were  attractive 
features  of  the  Menocal  project,  but  necessitated  dealing  with  some  hazardous  problems.  The 
safer  alternative  of  terminating  the  summit  level  at  the  San  Juan  River  dam  and  then  following 
the  left  bank  of  the  San  Juan  was  chosen. 

The  large  embankments  across  the  Danta,  the  San  Francisco,  and  at  other  places  would  have 
proved  not  only  far  more  expensive  than  was  anticipated,  but  hazardous  to  maintain.  The  adop- 
tion of  the  longer  line  with  lower  level  does  not  eliminate  all  the  difficult  constructions,  for  some 
will  be  found  in  any  project  for  a  canal  across  the  American  isthmus,  but  it  reduces  their  number 
and  brings  them  within  the  limits  of  safety.  The  Commission  thought  also  that  the  proposed 
rock  till  dam  across  the  San  Juan  River  involved  such  serious  risks  in  construction  and  mainte- 
nance that  this  form  of  structure  should  be  avoided.  This  course  seemed  the  more  imperative 
from  the  fact  that  the  discharge  of  the  San  J  nan  River  had  always  been  very 
"  much  underestimated,  (iaugings  at  Ochoa  made  by  the  Nicaragua  Canal 
Commission  in  Noveml>er,  1808,  gave  104.tt28  cubic  feet  per  second  as  the 
discharge  on  that  day,  and  at  the  time  the  San  Carlos  was  only  discharging  32,265  cubic  feet 
per  second,  whereas  it  is  now  estimated  that  the  latter  stream  alone  may  discharge  as  much 
as  100,000  cubit-  feet  per  second.  A  possible  discharge  of  2'MI.Ooo  cubic  feet  per  second  at 
Ochoa  might  reasonably  lie  anticipated  when  both  rivers  were  in  high  flood  at  the  same  time. 

The  construction  of  a  high  dam  at  Ochoa,  or  at  any  point  l>clow  the  junction  of  the  San 
Carlos,  was  regarded  as  a  work  of  such  difficulty  that  a  search  was  instituted  for  a  site  higher-up 
the  river,  suitable  for  a  masonry  structure.    Such  a  site  was  found  about  3  miles  above  the 
mouth  of  the  San  Carlos.    The  first  borings,  which  were  few  in  number,  indicated  hard  rock  at 
a  maximum  depth  of  about  14  feet  lielow  sea  level,  but  the  more  extensive 

IUm  at  Bora        Carlo*.  1 

system  made  subsequently  by  the  Isthmian  Canal  Commission  disclose  a  very 
irregular  bottom  with  a  maximum  depression  46  feet  lower.  Nevertheless,  the  site  of  the  dam 
was  far  more  favorable  than  the  one  at  Ochoa,  as  the  floods  of  the  San  Carlos  could  do  it  no 
harm. 

The  La  Flor  dam  was  a  large  and  difficult  work,  on  account  of  the  unsatisfactory  foundations. 
The  western  end  of  the  summit  level  was  brought  so  near  the  sea  that  the  space  available  for  locks 
was  much  restricted.  The  ridge  near  the  north  abutment  rises  abruptly  to  a  height  of  300  feet 
and  over,  which  would  have  necessitated  the  location  of  the  locks  on  the  side  of  a  steep  hill.  Near 
the  south  abutment  the  ground  was  also  unfavorable.  The  project  of  the  Nicaragua  Canal  Com- 
mission did  not  call  for  locks  in  duplicate,  but  the  desirability  of  so  locating  them  that  an 
additional  lock  could  !*■  added  in  case  of  future  demands  was  not  lost  sight 
of.    It  would  have  been  very  expensive  to  build  locks  in  duplicate  on  either 


side  of  the  La  Flor  dam.  On  the  other  hand,  there  were  no  serious  engineer- 
ing difficulties  in  the  way  of  constructing  a  canal  in  excavation  from  the  lake  to  the  sea,  and  the 
slight  advantage  of  the  Tola  basin  as  against  a  canal  pure  and  simple  did  not,  in  the  opinion  of 
the  Commission,  compensate  for  the  extra  risks. 
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The  project  of  thi.s  Commission  follows  the  general  route  of  that  proposed  by  the  Nicaragua 
Canal  Commission,  but  the  depth  of  water  in  the  canal  has  l>eon  increased, 
ri^y        ''i??.'"  the  locks  duplicated  and  enlarged,  and  a  new  and  better  site  for  a  dam  in  the 
San  Juan  found.    The  project  is  as  follows: 
Beginning  at  the  ti-fathom  curve  the  entrance  to  the  canal  will  lie  between  two  jetties 
running  nearly  north  and  south,  about  1}  miles  northeast  of  Greytown  and 
Jt«£T"  "M*™  "d  pacing  close  to  the  most  westerly  bend  of  the  lower  San  Juan,  near  its 
entrance  to  Harbor  Head  Lagoon.    The  entrance  to  the  harbor  is  to  be  BOO 
feet  wide  and  not  less  than  35  feet  deep  at  low  water.    At  the  shore  end  of  the  jetties  the  line 
swings  to  the  right  on  a  curve  of  4,175  feet  radius  and  then  passes  into  a  tangent  across  the 
existing  Greytown  Lagoon.    For  a  distance  of  2.5(H)  feet  from  the  inner  end  of  thi.s  curve  the 
width  is  continued  at  500  feet.    It  is  then  widened  to  800  feet  for  a  further  distance  of  1.000 
feet,  in  order  to  furnish  a  turning  basin.    It  is  then  gradually  reduced  to  150  feet,  the  regular 
width  of  canal  at  the  bottom.    This  width  is  reached  2.15  miles  from  the  6-fathom  curve  in  the 
Caribbean.    The  head  of  the  east  jetty  is  to  extend  to  this  curve  and  is  the  zero  point  to  which 
distances  along  the  canal  are  referred.   The  harbor  thus  formed  is  well  protected.   The  estimated 
cost  of  the  entrance  and  harbor  is  $2,198,860. 

From  the  harbor  the  line  runs  in  a  southwesterly  direction,  crossing  the  San  Juanillo  to  the 
low,  swampy  ground  along  the  Rio  Misterioso.    At  a  distance  of  7.56  miles 
lohTso"  i?*"  h"tM'      'rom  tne  entrance  the  line  swings  to  the  left  on  a  curve  of  11,459  feet  radius, 
and  then  follows  a  straight  line  in  a  direction  a  little  west  of  south  through 
the  first  lock,  which  is  located  9.59  miles  from  the  entrance. 

From  Greytown  to  the  Misterioso  the  line  passes  through  a  region  covered  in  places  with 
coarse  swamp  grass  or  silico  palms,  in  other  places  heavily  timbered.  The 
surface  is  but  little  above  sea  level.    L he  soil  is  generally  mud  to  a  depth  of 
3  or  4  feet,  underlaid  with  sand  or  sandy  silt  to  below  the  grade  of  canal  bottom.    The  borings 
made  in  this  section  extend  from  5i>  to  112  feet  Mow  sea  level  without  reaching  other  material. 

From  the  first  crossing  of  the  Misterioso  to  lock  No.  1  the  canal  line  traverses  a  country  in 
which  low  hills  are  interspersed  in  the  coastal  plain,  and  skirts  the  northwestern  edge  of  the  mass 
of  hills  about  Silico  Lake.  The  hills  are  heavilv  timbered,  but  between  them 
the  ground  is  flat  and  swampy,  the  surface  bring  composed  of  soft  mud  mixed 
with  decaying  vegetable  matter,  which  in  places  extends  to  a  depth  of  30  feet  or  more.  Thi.s 
material  is  generally  underlaid  with  firm  clay.  After  the  first  crossing  of  the  Misterioso  the  line 
follows  the  general  eourse  of  that  stream  for  several  miles,  the  swampy  surface  being  from  5  to 
10  feet  above  tide.  Lock  No.  1  is  located  in  a  hill  on  the  southwest  side  of  the  stream,  and  will 
have  a  lift  of  3<>i  feet  above  mean  low  tide.  This  lock,  as  well  as  all  others,  will  be  in  duplicate 
and  founded  on  rock.  The  swamps  communicate  freely  with  the  San  Juan  River  through  the  San 
Juanillo  and  other  streams,  and  the  flood  level  rises  at  lock  No.  1  to  about  11  feet  above  sea  level. 

It  is  proposed  to  exclude  flood  water  from  the  canal  on  this  section.  This  will  require 
embankments  on  both  sides.  They  are  to  have  a  minimum  top  width  of  15  feet,  with  side  slopes 
of  1  on  3.  The  crest  of  the  embankments  will  be  5  feet  above  the  highest  flood  levels.  These 
dimensions  apply  to  all  sections  of  the  canal  where  embankment*  are  required.  On  the  south 
side  the  embankment  will  be  formed  of  spoil  from  the  canal  prism  from  Greytown  to  the 
Misterioso,  where  it  connects  with  the  Silico  hills,  the  remaining  distance  to  lock  No.  1  requiring 
only  one  short  embankment  across  a  small  stream.  On  the  north  side  the 
embankment  will  be  formed  in  the  same  way  from  Greytown  to  the  crossing 
of  the  San  Juanillo.  From  this  point  to  lock  No.  1  the  embankment  line  follows  first  the  right 
bank  of  the  San  Juanillo  to  a  point  about  1  mile  above  the  mouth  of  the  Deseado  and  then  crosses 
a  region  of  low  hills  and  swamps  to  the  canal  line.  This  embankment  line  is  circuitous,  and  a 
better  one  may  possibly  be  found;  but  it  is  perfectly  practicable  and  the  construction  will  not  be 
difficult  or  costly. 
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The  canal  embankment  will  cut  off  the  San  Juanillo.  The  latter  has  another  connection 
with  the  Caribbean  Sea  through  the  Benard  Lagoon  and  the  Indio,  but  the 
route  is  long  and  it  is  deemed  better  to  provide  a  shorter  one.  A  diversion 
is  therefore  to  be  made  by  a  eliannel  dredged  from  a  point  on  the  San  .luanillo  about  five-eighths 
mile  north  of  the  canal  crossing  to  the  excavation  made  by  the  Maritime  ("anal  Company,  and 
through  this  to  Greytown  Lagoon.    The  length  of  the  channel  to  be  dredged  is  about  1 A  miles. 

The  length  of  this  section  is  7.44  miles.  For  a  distance  of  6.20  miles  the  side  slopes  of  the 
canal  prism  will  be  1  on  3.  For  the  remaining  distance  the  material  is  generally  firm  and  the 
cross  section  will  be  that  provided  for  firm  earth. 

The  estimated  cost  of  this  section,  including  approach  wall  to  lock  No.  1,  embankments,  and 
diversions  of  the  lower  San  Juan  and  San  Juanillo,  is  $5,056,747;  lock  No.  1, 
including  excavation,  $5,719,686. 
From  lock  No.  1  the  line  continues  in  the  general  direction  of  the  Misterioso  for  about  2 
miles.  It  then  crosses  the  Pescado,  which  drains  a  swampy  region  to  the 
ks«.fr™  ^  **  '  southward,  and  enters  the  region  drained  directly  into  the  San  Juanillo.  It 
crosses  this  stream  about  2  miles  from  the  place  where  the  San  Juanillo  leaves 
the  San  Juan,  and  then  traverses  about  a  mile  of  swamps  and  low  hills,  passing  into  the  valley  of 
the  Rio  Negro,  a  tributary  of  the  San  Juanillo,  behind  the  hills  at  Punta  Petaca,  where  it  is  about 
1  mile  distant  from  the  San  Juan.  It  then  continues  in  the  valley  of  the  Rio  Negro,  crossing  it 
about  a  mile  cast  of  tho  Negro  hills  in  which  lock  No.  2  is  located.  There  are  two  curves  on  this 
section,  each  of  8,594  feet  radius.  The  section  is  generally  swampy,  but  in  the  Rio  Negro  Valley 
the  line  cuts  through  some  hills. 

The  canal  surface  in  this  section  is  to  be  maintained  at  a  minimum  elevation  of  36  feet  above 
mean  tide.  The  flood  levels  immediately  above  lock  No.  1  appear  to  be  about  31  feet  above  the 
same  reference  and  immediately  below  lock  No.  2  about  43  feet  above  it.  The  region  communi- 
cates freely  with  the  San  Juan  during  high  water  in  the  latter,  whence  most  of  the  flood  water 
comes,  and  also  receives  considerable  drainage  from  the  mass  of  hills  north  of  the  line.  The 
embankments  have  not  only  to  maintain  the  canal  level,  but  are  also  required  to  exclude  floods 
from  the  San  Juan  on  the  upper  portion  of  the  section.  On  the  north  side  of  the  canal,  hills  form 
the  greater  part  of  the  line  of  protection,  although  a  few  swamps  have  to  be  crossed  by 
embankments.  On  the  south  side  the  Silico  hills  protect  the  level  for  several  miles,  but  to  the 
westward  of  them  are  long  stretches  of  swamp  with  soft  bottom  where  embankments  are  required. 
These  embankments  constitute  one  of  the  difficulties  of  this  section.  The  estimates  provide  for 
the  removal  of  the  soft  material  for  a  width  of  30  feet  at  bottom  to  make  the  embankments  safe 
when  built.  They  are  located  in  most  places  so  far  from  the  canal  line  that 
the  material  excavated  would  not  be  available  even  if  suitable,  which  it  seldom 
is.   They  will  be  formed  from  clay  borrowed  from  the  hills. 

The  swamp  level  near  lock  No.  1  is  at  about  elevation  16,  and  at  lock  No.  2,  about  eleva- 
tion 38.  Almost  the  entire  area  within  the  embankment  lines  (some  12  or  13  square  miles)  will 
be  below  the  level  of  water  in  the  canal.  The  total  drainage  tributary  to  the  section  is  probably 
w  i  «aj  n<  lot*  about  25  square  miles.  A  waste  way  is  required  which  will  be  located  at  or 
near  the  Silico  hills  where  the  flood  level  in  the  San  Juan  is  below  the  canal 
level.  It  is  to  be  a  simple  overflow  weir  with  crest  at  elevation  36,  the  minimum  canal  level,  and 
to  have  a  length  of  600  feet,  which  will  prevent  the  canal  level  rising  above  elevation  37.5.  The 
assumed  maximum  rainfall  is  12  inches  in  twelve  hours,  all  reaching  the  pool  within  twenty-four 
hours.  No  site  with  rock  foundations  has  been  found  for  this  waste  way.  It  will  be  built  in  the 
clay  hills.  Lock  No.  2  will  have  a  hard  rock  foundation.  The  lift  will  be  184  feet,  from  eleva- 
tion 36  to  elevation  54.5. 

The  length  of  this  section  is  10.96  miles.    A  part  is  through  swamps,  requiring  side  slopes 
of  1  on  3.    In  the  remaining  portion  the  cross  section  is  reduced  to  the  standard  adopted  for 
unnh  ...i  r,,,r  firm  mr*h.    Tnc  estimated  cost  of  this  section,  including  approach  walls  to 

locks,  embankments,  and  waste  ways,  is  $6,296,632;  lock  No.  2,  including 
excavation,  $4,050,270. 
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The  general  direction  of  the  line  in  this  section  is  a  little  north  of  west.  It  leaves  tho  Rio 
Negro  Valley  near  look  No.  2,  and  pusses  behind  the  Serapiqui  hills,  which 
i°rk  4  were  formerly  supposed  to  lie  connected  with  the  high  range  to  the  north- 
wiird.  At  this  point  the  line  is  more  than  a  mile  from  the  San  Juan.  A 
short  distance  farther  west  the  route  crosses  the  Tamborcito  ridge,  after  which  at  short  intervals 
it  crosses  theTambor  Grande  and  San  Francisco  ridges.  A  line  located  around  the  ends  of  these 
ridges  near  the  river  would  have  inadmissihly  sharp  curvature,  and  would  be  liable  to  injury 
during  river  floods.  If  carried  across  them  far  from  the  river  the  cuttings  would  bo  very  heavy. 
The  line  projected  by  this  Commission  is  at  a  safe  distance  from  the  river,  and  although  involv- 
ing heavy  work,  avoids  the  much  heavier  work  that  a  location  further  from  the  river  would 
require.    The  deepest  cut  on  the  center  line  of  the  canal  is  207  feet,  in  the  Tamborcito  ridge. 

Riprap  protection  against  river  floods  will  be  required  in  the  swamp 
haaaJua. "**""*  levels  of  those  localities  where  the  lino  approaches  close  to  the  river.  After 
crossing  the  San  Francisco  River  the  line  follows  a  westerly  direction  to  the 
Danta,  which  it  first  crosses  about  2  miles  from  the  San  Francisco.  It  then  follows  the  valley  of 
the  Danta.  which  it  crosses  several  times,  to  lock  No.  3.  This  portion  of  the  line  passes  through 
a  swampy  region  with  occasional  low  hills. 

t  The  cut  in  the  Tamborcito  ridge  is  the  deepest  on  the  route,  and  will 

consist  largely  of  hard,  basaltic  rock.  It  is,  however,  only  about  8,(XX)  feet 
from  the  foot  of  the  ridge  on  the  east  side  to  the  foot  on  the  west,  and  the  crest  is  narrow. 

There  are  eight  curves  on  this  section  of  the  canal,  of  which  one  has  a 
rudius  of  4,!»11  feet,  four  of  5,730  feet,  one  of  tj,87«5  feet,  one  of  8,504  feet, 
and  one  of  11,459  feet. 

Since  the  line  was  laid  out  borings  have  shown  that  deep  sand  exists  under  a  part  of  that 
portion  of  it  lying  between  the  Tambor  Grande  and  the  San  Francisco,  its  upper  surface  being 
near  the  canal  bottom.    It  is  probablv  a  former  bed  of  the  San  .Juan  River. 

rumination*.  j  ■       t  .  ,  .  ..  .   _  -  •  i    »  , 

necent  surveys  and  borings  have  shown  that  this  material  can  be  avoided  by 
a  location  farther  inland,  but  as  it  has  not  been  practicable  to  take  new  borings  across  the  ridges 
on  the  new  lines,  the  estimates  are  made  on  the  line  that  is  laid  down,  and  include  an  allowance 
for  puddling  the  bottom  of  the  canal  where  needed.  A  small  amount  of  permeable  material  is 
also  shown  by  the  borings  in  a  hill  crossed  by  the  canal  line  near  the  Florida  Lagoon,  and  the 
estimates  provide  for  puddling  at  this  locality. 

Tho  surface  of  the  swamp  near  lock  No.  2  has  an  elevation  of  about  38  feet  above  sea  level, 
and  gradually  rises  to  elevation  45  in  the  Florida  Lagoon,  near  lock  No.  3.  The  line  intercepts 
the  drainage  from  about  75  square  miles  lying  to  the  northward,  and  crosses  the  Guasimo,  San 
Geronimo,  Tambor  Grande.  San  Francisco,  and  Danta,  as  well  us  a  number  of  small  creeks.  The 
beds  of  the  larger  streams  are  from  15  to  20  feet  below  swamp  level.  The  swamp  bottoms  are  of 
clay  silt,  which  may  settle  under  the  embankments,  but  should  not  offer  serious  difficulties  to 
good  construction.  The  level  of  the  canal  is  to  be  maintained  at  the  minimum  elevation  of  54.5 
feet,  submerging  all  the  swamps.  The  flood  levels  appear  to  lie  about  53  feet  at  the  Serapiqui  and 
M  feet  in  the  San  Francisco  region,  the  latter  being  1  j  feet  above  the  minimum  stage  in  the  canal. 
Drain***  ^n  or^er  '°  diminish  the  currents  through  the  narrow  connecting  channels, 

three  wasteways  are  provided,  one  in  the  Serapiqui  Hills,  500  feet  long,  one  of 
the  same  length  in  the  west  flank  of  Tamborcito.  and  one  of  1 ,000  feet  near  the  Danta.  With 
these  wasteways  it  is  estimated  that  the  water  in  the  canal  will  never  rise  more  than  2|  feet 
above  the  normal  stage. 

The  wasteways  ure  designed  to  be  plain  overflow  weirs  built  of  concrete,  with  the  crests  at 
elevation  54.5.  the  minimum  canal  level.  At  rare  intervals  the  crest  of  the 
Danta  wasteway  may  be  submerged  by  the  San  Juan  floods,  but  the  amount 
of  water  taken  into  the  canal  over  it  will  l>e  so  small  that  no  trouble  is  apprehended.  The  bor- 
ings made  at  the  site  of  the  Danta  wasteway  show  unfavorable  material  for  foundations,  involv- 
ing an  additional  expense  for  safe  construction,  for  which  provision  has  been  made  in  the 
estimates.  Lock  No.  3,  which  terminates  this  section,  is  located  on  a  rock  foundation,  having  a 
lift  of  18J  feet,  viz,  from  elevation  54.5  to  elevation  73  at  minimum  canal  level. 
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The  length  of  this  section  is  16.75  miles,  and  the  estimated  cost,  including  approach  walls, 
embankment**,  and  wasteways,  is  $19,830,654;  lock  No.  8,  including  excava- 
tion, $3,832,745. 

Westward  from  lock  No.  3  the  line  follows  down  the  valley  of  Embankment  Creek  to  within 
about  1,700  feet  of  its  mouth,  and  then  crosses  some  hills  and  the  Machado  to 

Hrrtloa  fmm  lock  So.  1   .     .    -    '  _  ,  ...  ...     •  ., 

totwks*. «.  lock  No.  4.    Inere  are  two  curves  on  the  section  having  radii  of  ll,4o9  feet 

each.  The  excavation  will  lie  mainly  in  firm  earth  with  standard  slopes  to 
correspond.  Some  rock  will  1m?  found  near  the  site  of  lock  No.  4,  and  soft 
mud  in  crossing  the  valley  of  the  Machado.  The  drainage  area  tributary  to  this  section  has  not 
been  well  determined,  but  is  taken  at  about  9  square  miles,  about  1  square  mile  of  which  will  be 
submerged.  It  is  proposed  to  control  the  surface  of  the  pool,  between  elevations  of  73  and  76 
feet,  by  a  weir  300  feet  long,  located  in  a  hill  a  short  distance  east  of  the  Machado. 

Two  embankments  will  be  needed  between  the  canal  and  the  San  Juan  River,  one  across 
Embankment  Creek,  the  other  across  the  Machado.  where  the  crest  will  be 
about  31  feet  above  the  bottom  of  the  stream  and  about  24  feet  above  the 
*wamp  level.  The  borings  show  the  surface  material  in  this  swamp  to  be  soft,  and  some  of  it 
will  have  to  be  excavated,  so  that  the  embankment  may  rest  on  firm  material.  I^ock  No.  4  is 
located  in  a  hill  immediately  west  of  the  Machado.  It  is  proposed  to  control  the  surface  of  the 
summit  level  of  the  canal  between  the  elevations  of  104  and  110  feet  hence  this  lock  is  designed 
to  have  a  variable  lift,  the  maximum  being  37  feet  and  the  minimum  31  feet. 

The  length  of  this  section  is  2.77  miles.  The  estimated  cost,  including  approach  walls, 
embankments,  and  wasteway,  is  $4,310,580;  lock  No.  4,  including  excava- 
tion, $5,655,871. 

Westward  of  lock  No.  4  the  line  passes  through  a  rough,  hilly  region  where  deep  cutting  is 
encountered.  About  three-fourths  of  a  mile  west  of  the  lock  the  depth  to 
Jtt»*M«M  k.*'*-  *  thc  bottom  of  the  canal  on  the  center  line  is  218  feet  below  the  surface.  The 
borings  show  a  stratum  of  clay  10  feet  thick,  from  elevation  65  to  elevation.  55, 
the  top  being  about  4  feet  below  the  bottom  of  the  excavation.  About  1  mile  farther  westward 
i<  auother  cut  170  feet  deep  on  the  center  line,  with  a  clay  stratum  10  feet  thick,  the  upper  sur- 
face being  at  elevation  89.   In  the  latter  case  the  clay  stratum  is  in  the  wetted  prism  of  the  canal. 

In  both  cases  there  is  rock  overlying  the  clay.    It  is  supposed  that  the  rock 
is  a  volcanic  overflow.    Where  the  clay  shows  in  the  wetted  prism,  slopes  of 
one  on  one  are  provided  for  both  rock  and  clay. 

The  section  forms  a  part  of  the  summit  level,  and  has  two  curves,  each  of  5,730  feet  radius. 
Him  it  irT,i  P<,u,t  wuere  'l  enters  the  San  Juan  River  is  46.17  miles  by  the  canal  line 

from  the  6- fathom  curve  in  the  Caribbean  Sea.    The  upper  end  of  this 
section  is  3.3  miles  by  the  river  from  the  dam  site  at  Conchuda.    This  dam  will  maintain  the 
summit  level,  regulated  by  wasteways  at  the  dam  and  in  the  hills  a  short  distance  southwest  on 
the  Costa  Rica  side.  The  dam,  wasteways,  and  system  of  regulation  are  fully  described  elsewhere. 
r.«tk  md  c*t  Hm  length  of  this  section  is  5.30  miles.    The  estimated  cost,  including 

approach  wall  to  lock,  is  $8,579,431. 
This  section  embraces  that  portion  of  the  river  from  the  point  where  the  canal  enters  it 
km  jiu  ai«r mUm     ft0ove  the  a,im  to  k*kc  Nicaragua.    As  already  stated,  the  San  Juan  River 
above  the  mouth  of  the  San  Carlos  is  practically  free  from  sediment,  and  in 
this  respect  is  well  adapted  for  slack-water  navigation.    It  is  very  crooked,  however,  the  curves 
lieing  so  sharp  in  places  that  the  natural  channel,  even  if  deep  enough,  would  be  difficult  for 
large  ships  to  navigate.    Cut-offs  have  been  located  in  such  places,  improving  the  course  of  the 
channel  and  reducing  the  sailing  distance.    These  improvements  leave  54  per  cent  of  the  total 
distance  from  the  dam  to  the  lake  in  curvature.    Except  in  a  few  cases  the  radius  exceeds  5,000 
feet,  but  in  the  section  between  the  Machuca  and  Castillo  Rapids  the  limit  was  reduced  to  4,045 
feet    In  the  present  project  the  curves  are  of  larger  radius  than  in  any 
previous  otic.    They  could  be  improved,  but  the  cost  would  be  increased. 
It  has  been  the  governing  motive  to  preserve  a  judicious  balance  between  curvature  and  cost. 
In  this  section  there  arc  four  curves  of  4,045  feet  radius,  one  of  4.297,  two  of  4,911,  three 
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of  5,289,  six  of  5,780,  two  of  5,»27,  four  of  0,876,  one  of  8,385,  five  of  11,459,  and  one  of  17,189. 
The  bottom  of  the  excavated  channel  is  established  at  elevation  69,  giving  a  depth  of  35  feet  when 
the  lake  is  at  104,  its  lowest  stage.  From  the  dam  to  the  Machuca  Rapids  the  general  direction  of 
the  channel  is  northwesterly.  The  dam  raises  the  water  so  a*  to  permit  a  material  straightening 
.  of  the  lino  on  this  part  of  the  section  with  but  little  excavation.    At  the 

Patricia  Rapids  (in  the  fifty-ninth  mile)  the  bed  of  the  river  rises  above  the 
grade  of  the  channel  bottom,  and  excavation  is  required  thence  to  deep  water  in  the  lake. 

The  necessary  straightening  of  the  channel  past  the  Machuca  and  Diamante  Rapids,  which 
are  nearly  continuous,  and  the  Pilares  Rapids  immediately  above  them,  requires  two  small  cut- 
offs and  slight  widening*  at  two  other  places.  There  is  also  a  cut-off  between 
the  Patricia  Rapids  and  the  mouth  of  the  Rio  Rartola.  At  several  places 
Ben  the  Bartola  and  Castillo,  points  of  bends  arc  cut  off  to  reduce  curvature.  The  line 
through  two  small  cut-offs  between  Castillo  and  the  mouth  of  the  Santa  Cruz.  At  the 
first,  a  short  distance  west  of  Castillo,  the  borings  show  that  considerable  rock  will  have  to  be 
excavated.  At  the  second  there  is  comparatively  little.  The  Santa  Cruz  cut-off,  a  short  distance 
above  the  mouth  of  the  Santa  Cruz  River,  saves  near!}'  4  miles  of  distance.  The  line  then  crosses 
Sombrero  de  Cuero  Island  and  enters  the  Toro  Rapids.  There  will  l>e  a  large  amount  of  rock 
excavation  under  water  between  Castillo  and  the  head  of  the  Toro  Rapids.  The  line  then  follows 
the  river,  impigning  slightly  on  the  banks  in  several  places,  bisects  Isla  Grande,  and  one-half 
mile  above  the  latter  enters  the  Palo  de  Arco  cut-off,  which  effects  a  saving  of  1.36  miles.  It 
then  follows  the  river,  cutting  off  one  small  point  just  above  the  Rio  Palo  de  Arco  to  the  mouth 
of  the  Rio  Medio  Queso,  where  it  enters  the  San  Francisco  cut-off.  This  is  the  longest  cut-off 
on  the  route,  and  saves  1}  miles.  Beyond  this  the  line  continues  in  the  river  to  the  Isla  del 
Padre,  and  then  cute  across  the  marsh  on  the  right  bank  of  the  river.  It  again  enters  the  river 
nearly  opposite  Fort  San  Carlos,  after  passing  which  it  enters  the  lake.  Opposite  Fort  San 
Carlos  there  is  some  rock  to  be  excavated.  The  bottom  width  of  the  channel  in  the  river  and  in 
the. shorter  cut-offs  is  fixed  at  250  feet  on  tangents,  but  increased  on  the  curves  according  to  the 
rule  given  elsewhere.  The  longer  cut-offs  have  the  standard  canal  width  of  150  feet  at  the  bot- 
tom on  tangents,  with  corresponding  widenings  on  curves. 

In  the  vicinity  of  Rio  Sabalos,  Isla  Grande,  and  Fort  San  Carlos,  it  was  found,  after  the  line 
described  above  had  been  laid  down,  that  a  material  reduction  in  the  estimated  cost  of  the  canal 
could  be  made  by  slight  changes  in  alignment  at  these  places.  These  changes  in  alignment  have 
been  adopted  by  the  Commission,  and  are  indicated  on  plates  80,  81,  42,  43,  44,  45,  and  63  by 
broken  lines,  and  on  profile,  plate  49a.  The  estimates  are  based  on  the  new  alignment  The 
changes  arc  as  follows: 

First,  that  near  Rio  Sabalos  begins  in  the  Santa  Cruz  cut-off  at  mile  69.41,  follows  a  westerly 
course,  cutting  off  a  small  portion  of  Isla  Sombrero  de  Cuero,  and  passes  through  Toro  Rapids  a 
little  north  of  the  line  first  adopted.  It  then  crosses  the  latter,  passes  through  the  j>oint  of  land 
opposite  the  mouth  of  Rio  Sabalos,  crosses  the  San  Juan  into  Sabalos  cut-off,  and  rejoins  the  line 
first  adopted  to  mile  75.64. 

The  second,  near  Isla  Grande,  begins  near  the  middle  of  the  long  curve  east  of  Isla  Grande, 
mile  79.72,  continues  on  a  curve  following  approximately  the  old  channel  north  of  the  island,  and 
joins  the  line  first  adopted  at  mile  82.51. 

The  third  begins  about  If  miles  below  Fort  San  Carlos,  mile  93.94,  follows  close  to,  but 
north  of,  the  line  first  adopted,  crosses  the  latter  at  mile  94.85.  and  enters  the  lake  about  400  feet 
to  the  southward  of  the  first  line. 

These  changes  add  479  feet  to  the  total  distance  from  the  Atlantic  to  the  Pacific,  and  change 
slightly  the  curvature  given  in  a  preceding  paragraph. 

The  total  length  of  the  river  section  on  the  adopted  alignment  is  49.64 

l.-nirlh  lad  ,  „,!.  f  •  mm  mm 

miles,  and  the  estimated  cost  is  ¥23,155,670. 
The  line  enters  the  lake  on  a  curve  of  11,459  feet  radius,  and  then  continues  on  a  tangent, 
passing  southward  of  the  Balsillas  Islands  and  northward  of  the  Solentiname 
group.    Near  the  latter  it  crosses  a  submerged  channel,  where  for  a  short 
distance  no  excavation  will  be  required,  and,  passing  around  a  short  curve  in  deep  water,  enters 
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a  second  tangent,  where  some  excavation  is  required  for  a  distance  of  10.77  miles.  This  tangent 
continues  to  the  vicinity  of  tho  mouth  of  the  Las  lajas.  on  the  west  side  of  the  lake.  The  lake 
bottom  on  the  sailing  line  lies  below  the  grade  of  the  canal  bottom  for  a  distance  of  41.78  miles; 
the  remainder,  28.78  miles,  will  require  excavation.  On  approaching  the  mouth  of  the  Las 
Lajas,  the  line  swings  to  the  westward  in  deep  water  to  the  long  tangent  at  tho  east  end  of  the 
PMigti  cfcM»i  ia  ilk*  we8**rn  division  of  the  canal.  The  bottom  from  Fort  San  Carlos  to  deep 
water  in  the  lake  consists  of  soft  mud  6  to  17  feet  deep,  underlaid  by  hard 
clay  and  sand.  The  mud  is  so  soft  in  places  that  it  is  difficult  to  determine  its  surface.  Tho 
steamboat  navigating  the  lake  pushes  its  way  through  several  feet  of  it  when  the  lake  is  low. 
This  material  will  take  a  flat  slope,  and  after  a  channel  is  excavated  through  it  there  will  be  some 
for  maintenance. 

On  the  west  side  the  excavation  in  the  lake  commences  1.52  miles  from  the  shore.  It  will 
consist  chiefly  of  rock,  and,  as  it  is  submerged,  is  estimated  at  the  price  for 
"  ,w*  "  rock  excavation  under  water.  The  material  excavated  from  the  west  side  of 
the  lake  can  be  wasted  where  it  will  form  jetties  for  the  protection  of  this 
entrance.  The  bottom  width  of  the  channel  in  excavation  in  the  lake,  both  on  the  east  and  west 
sides,  will  he  300  feet. 

The  total  length  of  the  lake  division  is  70.51  miles,  and  the  estimated  cost  is  $7,877,611. 
The  entrance  to  tho  canal  from  Lake  Nicaragua  is  about  1,100  feet  north  of  the  mouth  of  the 
Hio  Las  Lajas.    The  line  extends  in  a  southwesterly  direction,  following  first 
iu^sT  !t,'*"s"  10  Urk  the  Las  Lajas,  which  it  crosses  four  times  in  a  distance  of  li  miles,  then 
following  the  general  course  of  a  small  tributary,  called  the  Guiscoyol,  to  the 
continental  divide.    The  surface  of  the  ground  from  the  lake  rises  gradually  until  the  divide  ia 
reached  at  elevation  153,  a  distance  of  about  5  miles  from  tho  lake  shore.    The  highest  point  on 
this  section  is  a  small  projecting  hill  three-fourths  of  a  mile  east  of  the  divide,  at  elevation  156 
on  the  center  line. 

From  the  divide  the  line  follows  the  valley  of  the  Espinal  to  the  Rio  Grande,  and  then  con- 
tinues in  the  valley  of  the  latter  to  the  Pacific.  From  the  mouth  of  the  Espinal  to  Lock  No.  5 
the  valley  of  the  Rio  Grande  is  narrow  and  crooked,  with  hills  on  either  side  rising  to  elevations 
of  150  feet  and  upward.  Here  the  line  passes  through  several  spurs,  with  rather  deep  but  short 
cuts.  The  most  important  feature  of  this  section  is  the  cut  through  the  west  divide.  Its  maxi- 
mum depth  on  the  center  line  of  the  canal  is  87  feet;  for  a  distance  of  about  3  miles  the  average 
cut  is  about  75  feet.  The  rock  is  of  all  degrees  of  hardness  from  partially  disintegrated  sandstone 
to  hard  trap.  Lock  No.  5  is  located  in  a  hill  on  the  north  sido  of  the  Rio  Grande  at  Buen  Retiro, 
and  will  have  an  excellent  rock  foundation.  On  the  south  side  of  the  lock  a 
small  dam  will  l>e  required  across  the  river  to  the  adjacent  hills  to  maintain 
the  summit  level.  This  dam  is  designed  to  l>e  of  earth  with  a  masonry  core  wall  extending 
to  rock.  The  lock  will  have  a  variable  lift  from  22J  to  feet,  depending  on  the  height  of 
the  lake.  The  section  contains  four  curves  with  radii  of  17,189,  5,730,  5,209,  and  5,056  feet, 
respectively.    Three  of  these  are  between  the  divide  and  the  lock. 

The  estimates  provide  for  diverting  the  Las  Lajas  into  the  lake  and  for  receiving  basins  at 
i  t'ie  P°'nts  wnere  ^e  waters  of  the  Rio  Grande  and  the  Chocolate  enter  the 
canal.  These  consist  simply  of  enlargements  of  the  river  channels  sufficient 
to  pass  the  estimated  maximum  floods  with  velocities  that  will  not  interfere  with  navigation.  At 
the  head  of  each  receiving  basin  there  will  be  an  overflow  weir  to  act  as  a  sand  catcher.  Other 
small  streams  that  are  crossed  will  be  taken  into  the  canal,  but  they  will  be  relatively  unimpor- 
tant, and  are  provided  for  in  the  estimates  only  in  the  item  of  contingencies.  A  ferry  will  be 
needed  for  the  highway  traffic  between  Rivas  and  San  Juan  del  Sur.  The  canal  prism  will  be 
almost  wholly  in  rock,  and  will  have  a  bottom  width  of  150  feet,  with  vertical  sides. 

The  length  of  this  section  is  9.09  miles.    The  estimated  cost,  including  approach  wall  to  lock, 
diversion  of  the  Las  lajas.  and  receiving  basins  for  the  Rio  Grande  and 
Chocolate,  is  $19, 765,957;  lock  No.  5,  including  excavation,  $4,913,512;  dam 
near  Buen  Retiro,  $125,591. 
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The  valley  or  gorge  of  the  Rio  Grande  gradually  widens  in  this  section,  opening  into  the 
so-called  Tola  Basin.    The  soil  of  the  Rio  Grande  Valley  in  a  light,  sandy 

Lurk  .Vi.  .*>  to  lark  .V>.  II.    ,  ...  .  .  _,,  .       ,    .  *    ,  .  ,       ,  , 

loam,  readily  acted  upon  l>y  currents.  I  he  grade  of  the  canal  is  established  so 
low  that  the  prism  will  be  almost  wholly  in  excavation,  and  the  embankments  will  not  be  heavy 
and  can  easily  be  protected.  This  section  contains  a  single  curve  of  4,982  feet  radius.  A  by-pass 
in  lock  No.  5  will  provide  water  for  this  level.  A  small  wasteway  will  diseharge  surplus  waters 
into  the  Rio  Grande.  The  excavation  will  consist  mainly  of  sandstone  much  disintegrated  near 
the  surface,  but  less  so  farther  down. 

Lock  No.  6  is  located  in  a  small  hill  on  the  south  side  of  the  Rio  Grande 
about  one-half  mile  above  the  mouth  of  the  Rio  Tola.    The  foundation  is  on 
rock.    The  lift  is  28i  feet. 

The  length  of  this  section  is  2.04  miles.    The  estimated  cost,  including 
approach  walls  and  wasteway,  is  ♦3,259.283:  lock  No.  0,  including  excavation. 
$4,368,667. 

In  this  section  the  line  crosses  the  bed  of  the  Rio  Grande  several  times,  and  short  embank - 

Lorns  8u>iork!»o  -   ,ncnt*  -°  to  m  np'Knt  W'N  no  required:  elsewhere  the  embankments 

will  be  unimportant,  the  grade  line  being  low,  as  in  the  preceding  section. 
This  section  contains  a  single  short  curve  of  5,056  feet  radius.    The  excavation  will  be  mostly  in 
sandy  earth,  except  in  the  vicinity  of  the  lock  sites.    While  the  excavation  is  sandy,  it  contains 
enough  earthy  material  to  form  water-tight  embankments.    A  new  channel 
..rll",  mtH**!  '"        wil'  *mve  to      provided  for  the  Rio  Grande  for  nearly  the  entire  distance. 

This  will  receive  the  drainage  from  the  north  side  of  the  valley,  including 
that  of  the  Tola.  On  the  south  side  the  drainage  will  be  received  into  the  abandoned  bed  of  the 
Rio  Grande,  and  thence  discharged  into  the  canal.  A  wasteway  located  near  the  upper  end  of 
the  section  will  discbarge  surplus  water  from  the  canal  into  the  new  channel  of  the  river. 

Lock  No.  7  is  located  in  a  hill  at  the  site  formerly  proposed  for  the  south  abutment  of  the 
La  Flor  dam.    The  lift  will  be  28*  fwt.    The  prism  of  the  canal  will  be 
mostly  in  sandy  silt  with  side  slopes  of  1  on  3. 
The  length  of  this  section  is  1.83  miles.    The  estimated  cost,  including  wasteway,  river 
diversion,  embankments,  and  approach  walls,  is  #2,485,890;  lock  No.  7, 
including  excavation.  $4,709,502. 
The  conditions  in  this  section  are  almost  exactly  the  same  as  in  the  preceding  one.  The 
IK*  7  ia  lack  n   -   ,IM,ter'*'  oonsists  chiefly  of  light  sand  mixed  with  loam,  which  can  lie  dredged 
by  machines  taken  through  lock  No.  8  after  the  latter  is  built.    It  contains 
two  short  curves  of  5,730,  feet  radius.    A  small  wasteway  is  located  near  the  upper  end  of  the 
section  where  the  canal  is  entirely  in  excavation.    It  will  not,  have  a  rock 
•otemj.  mmi  f0UI1datj0ii,  ttn(j  wjll  kg  mereiv  H  depressed  section  of  canal  bank  with 
protected  surface. 

Lock  No.  8,  which  connects  with  tide  water,  is  located  in  a  projecting  spur,  and  will  have  a 
rock  foundation.  Its  lift  will  vary  with  the  tide  from  28|  feet  at  mean  low  water  to  20i  feet  at 
mean  high  water. 

The  length  of  this  section  is  2.43  miles,  and  the  estimated  cost,  including  approach  walls, 
river  diversion,  embankments,  and  wasteway,  is  $1,905,076;  lock  No.  8, 

I'rmth  urn*  rout.  .  _  " 

including  excavation,  $4,920,899. 
This  includes  a  short  section  of  the  canal  proper  and  an  artihcal  harbor  at  Brito.    A  descrip- 
tion of  this  harbor  is  given  elsewhere.    The  excavation  in  this  section  con- 

Lork  No.  S  to  Ike  Partir.      .  **        1  , 

sists  mostly  of  sand.  Some  rock  will  be  encountered  near  the  lock  site. 
The  entrance  to  the  harbor  will  be  straight  ami  have  a  width  of  500  feet  on  the  bottom. 

The  length  of  this  section  to  the  6-fathom  curve  in  the  Pacific  is  1.15  miles.  The  prism, 
except  near  the  lock,  will  have  side  slopes  of  I  on  3.    The  estimated  cost  is  as  follows: 

Lock  No.  8  to  Brito  Harbor,  including  approach  wall  to  lock    $553,476 

Brito  Harbor  and  entrance,  including  jetty   1, 600, 470 
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The  total  distance 
The  following 


from  Lake  Nicaragua  to  the  6-fathom  curve  in  the  Pacific  is  17.34 
shows  the  amount  and  length  of  curvature  for  the  entire  line: 
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There  are  two  curves  of  11.45!»  feet  radius  having  a  combined  length  of  1.89  miles  and  a 
combined  angle  of  49  -  58'  50"  located  in  ileep  water  in  Lake  Nicaragua,  which  for  obvious  reasons 
are  not  included  in  the  above  table. 

As  there  is  no  natural  harbor  at  either  end  of  the  proposed  canal  artificial  harbors  will  have 
to  be  constructed.  This  lack  of  harbor  facilities  will  be  seriously  felt  on  the 
east  side  in  the  early  stages  of  the  work,  as  the  difficulties  and  expense  of 
landing  material  before  the  harlwr  can  lie  constructed  are  great. 
A  tine  harbor  once  existed  at  Greytown,  with  about  30  feet  of  water  at  the  anchorage  and 
in  the  entrance.  This  was  not  such  as  is  often  found  at  the  outlet  of  a  large 
river  like  the  San  Juan,  where  the  current  scours  an  entrance,  but  rather  a 
bight  or  protected  area  formed  on  the  lee  side  of  a  sand  spit  which  was  itself  built  by  the  action 
of  the  waves  and  sea  currents  acting  under  conditions  which  favored  such  formation.  A  study 
o«  tirrrtown  °'  tne  various  maps  of  Greytown  from  the  earliest  to  the  latest  reveals,  it 
kj  ■«!■«  is  believed,  the  processes  by  which  natural  forces  acting  on  the  movable 
sands  composing  the  delta  of  the  San  Juan  River  have  formed  successively 
in  ages  past  harbors  which  were  afterwards  converted  into  lagoons  or  lakes.  The  process  seems 
still  to  t>e  going  on,  and  Greytown  I/agoon  is  the  latest  development  I  bo,  Barco,  Sucio,  and 
Shepherds  lagoons  were  probably  formed  in  the  same  way  and  by  the  same  agencies. 

There  is  a  large  area  of  low  flat  country  lying  to  the  eastward  of  a  north  and  south  line 
through  the  westerly  end  of  Greytown  I/agoon,  which,  except  for  a  fringe  of  the  coast  and  the 
various  outlets  of  the  river,  is  practically  unexplored.  What  there  is  in  this 
region  can  not  be  stated  with  certainty,  but  it  is  probable  that  there  are  other 
lagoons  similar  to  those  just  enumerated,  or  to  the  Parada  and  Agua  Dulce,  which  connect  with 
the  Colorado  branch  of  the  river. 

The  sand  composing  the  delta  of  the  San  Juan  is  volcanic,  like  that  now  brought  down  by 
the  San  Carlos  and  Serapiqui,  which  take  their  rise  in  the  mountains  of  Costa  Rica.  This  sand 
lieiug  deposited  in  front  of  the  mouth  of  the  river  would  form,  if  it  were  not 
s^uJ*u\w.  h'  acted  on  °y  other  agencies,  a  bar  approximating  more  or  less  the  form  of  a 
crescent.  The  winds  and  waves  of  the  sea,  however,  tend  to  give  it  an  irreg- 
ular  shape,  depending  on  the  direction  from  whi<  h  they  come,  while  the  currents  of  the  river 
tend  to  cut  out  the  channels.  As  the  sand  deposit  increases  the  bar  rises,  until  finally  the  outlet 
of  the  river  is  in  part  cut  off,  and  then  it  cuts  out  other  channels,  •  The  San  Juan  River  has  no 
less  than  three  outlets  at  the  present  time,  and  perhaps  has  had  more,  Each  outlet  carries  its 
load  of  sediment,  and  each  has  doubtless  been  an  active  agent  in  building  up  the  existing  delta. 
This  delta  forms  a  low  area  projecting  into  the  sea  from  the  general  coast,  line  between  the  Indio 
and  the  Tortuquero,  some  miles  south  of  the  Colorado. 
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There  are  some  old  maps  of  Greytown  Harbor,  which  have  appeared  in  publications  from 
time  to  time,  that  afford  data  of  more  or  less  value  in  studying  the  operations  of  nature  that 
converted  this  once  excellent  harbor  into  a  lagoon.  The  absence  of  definite  common  points  and 
uncertainties  as  to  compass  bearing,  however,  render  it  impossible  to  make  accurate  comparison 
of  the  maps  of  earlier  date,  but  they  contain  much  information  tending  to  throw  light  on  the 
subject  under  consideration.  The  oldest  of  these  maps  is  that  bearing  the  title  "  Puerto  y  Boca 
del  Rio  de  San  Juan  de  Nicaragua,"  and  is  published  in  Sullivan's  "Problem  of  interoceanic 
communication  by  way  of  the  American  Isthmus."  It  is  not  known  what  value  attaches  to  this 
map.  The  only  authority  for  it  is  given  in  a  note.  The  name  of  the  surveyor  is  not  given,  and  it 
seems  to  have  been  a  sketch  rather  than  a  chart  from  an  instrumental  survey.  The  map  has  no 
date,  but  the  note  referred  to  wovdd  indicate  that  it  was  about  1809.  The  soundings  would  seem 
to  be  fairly  correct  so  far  as  they  go,  but  they  are  few  in  number  and  cover  only  a  limited  area 
at  the  anchorage  and  the  mouth  of  the  San  Juan.  There  are  no  offshore  soundings  shown.  This 
map  shows  a  sand  spit  that  had  formed  to  the  northeast  of  Greytown,  connecting  with  the 
mainland  and  extending  westerly,  covering  an  area  of  deep  water  which  was  thus  protected  from 
the  sea.  The  westerly  end  is  bent  in  toward  the  shore,  giving  a  good  anchorage  with  deep  water 
under  its  lee.  The  depth  of  water  in  the  protected  area  is  somewhat  greater  than  is  shown  on 
later  maps,  and  this  tends  to  verify  it,  as  a  greater  depth  would  naturally  be  expected  at  first. 
The  westerly  point  of  the  spit  was  at  that  time  almost  due  north  of  the  mouth  of  the  river. 

The  next  map  in  order  of  date  is  that  derived  from  the  Peacock  survey,  which  was  made  in 
1832  by  G.  Peacock,  master  of  II.  B.  M.  ship  Hyacinth.  This  map  having  been  made  by  an 
officer  of  the  British  navy,  may  be  presumed  to  be  reasonably  accurate.  Besides  the  soundings 
in  the  harbor,  it  shows  soundings  off  the  coast  a  distance  of  2  nautical  miles  and  more.  This 
map, as  published  in  the  work  of  Felipe  Molina,  entitled  "  Rosqucjo  de  la  Kepublica  de  Costa  Rica," 
>•  of  i«t  anc*  rePUDli8hod  in  other  works,  shows  accretions  to  the  spit  during  the 

period  from  1832  to  1848.  It  is  not  known  on  what  data  these  indicated 
accretions  are  founded;  neither  is  it  certain  whether  the  soundings  in  the  harbor  are  those  of 
1832  or  later.  One  would  naturally  suppose  that  they  belong  to  the  earlier  date,  but  those  inside 
the  spit  would  seem  to  indicate  the  contrary.  This  map  was  used  by  a  committee  of  the  National 
Academy  of  Sciences  in  making  a  report-,  in  18(56,  on  the  restoration  of  Greytown  Harbor,  and 
as  that  committee  was  composed  of  the  most  eminent  men  in  their  respective  professions,  it  is 
l>elieved  that  the  map  can  l>e  taken  as  essentially  correct. 

Subsequent  to  1848  frequent  surveys  were  made  by  officers  of  the  British  navy  and  published 
by  the  British  bydrograpbie  office.  The  accretions  to  the  sand  spit  indicated  on  the  map  of  1832 
are  prolmbly  founded  on  similar  data.  It  is  not  a  matter  of  vital  importance,  however,  whether 
this  be  so  or  not,  for  a  study  of  the  subsequent  surveys  without  reference  to  these  leads  to  the 
same  conclusions.  If  they  be  correct,  they  enable  the  progress  of  the  sand  movement  to  be 
traced  from  an  earlier  date  than  otherwise  could  be  done.  These  early  surveys  were  made  with 
a  view  to  giving  information  to  mariners  as  to  the  depth  of  the  water  at  the 
(ir"«i'rHriuI».''  rkuU  *'  entrance  to  and  within  the  harbor  of  Greytown  and  the  protection  afforded 
at  the  anchorage.  They  do  not  contain  all  the  information  desirable  in  study- 
ing the  problem  of  the  restoration  of  the  harbor,  but  they  show  unmistakably  how  the  harbor 
was  originally  formed  and  subsequently  destroyed. 

From  the  mouth  of  the  Indio  southward  a  distance  of  about  31,  miles,  the  shore  line  now  has 
a  direction  nearly  south-southeast.  It  then  bends  to  the  eastward  and  fol- 
lows this  course  for  a  farther  distance  of  about  4  miles,  when  it  curves  grad- 
ually toward  the  south,  and  after  passing  the  Tauro  outlet  it  follows  a  nearly  straight  course  for 
a  distance  of  more  than  40  miles.  If  a  straight  line  be  drawn  from  a  point  a  little  north  of  the 
mouth  of  the  Indio  to  the  mouth  of  the  Tortuquero,  about  27  miles  south  of  the  Colorado,  it 
would  pass  through  the  western  edge  of  the  Ibo  Lagoon.  It  is  probable  that  this  was  once  the 
general  trend  of  the  coast.  The  area  to  the  eastward  is  low  and  sandy,  and  has  in  all  probability 
been  formed  from  the  more  recent  deposits  from  the  San  Juan  River. 
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The  various  outlets  of  this  river  lie  to  the  eastward  of  Grcytown  Lagoon  and  all  are  sediment 
hmJui        hearing.    The  quantity  of  material  carried  depends  in  a  great  measure  on 


the  amount  of  water  being  discharged.  When  the  river  is  swollen  the  cur- 
rents are  swift  and  the  amount  of  material  is  great.  When  the  river  is  in  its  normal  condition 
the  amount  is  not  so  great,  though  it  is  seldom  small. 

This  sediment  being  deposited  from  the  various  outlets  of  the  river  first  builds  up  a  bar  or 
shoal;  as  the  accretions  continue  some  is  pushed  out  to  sea,  some  driven 
shoreward,  and  some  to  the  right  or  left,  according  to  the  direction  of  the 
prevailing  winds  and  waves.  The  material  in  suspension  may  l>e  wafted  far  out  to  sea,  but  the 
sand  which  is  moved  along  the  bottom,  and  not  held  in  suspension,  is  deposited  near  the  outlet. 
When  the  accretions  are  sufficient  to  raise  the  shoal  above  sea  level  the  waves  drive  it  up  still 
higher  and  the  wind  carries  some  of  it  still  farther  inland.  In  this  way  the  sandy  deposit  widens 
out  and  in  time  is  covered  by  a  vegotable  growth  that  protects  it*  In  a  moist,  warm  climate  like 
that  at  Greytown,  the  silt  or  loam  mixed  with  the  sand,  and  that  derived  from  decaying  vegetable 
matter,  will,  in  the  course  of  a  few  years,  support  the  growth  of  a  forest. 

The  coast  line  directly  in  front  of  Greytown  has  now  nearly  an  east  and  west  direction;  the 
waves  produced  by  the  northeast  trade  winds  break  diagonally  on  the  shore.  Even  when  the 
wind  is  from  the  north  the  breakers  come  from  an  easterly  direction.  The  longest  fetch  of  the 
sea  is  nearly  due  east.  The  breakers  are  persistent  for  the  greater  part  of  the  year,  and  as  they 
roll  in  on  the  beach  they  stir  up  great  quantities  of  sand  and  drive  it  westward 
on  a  zigzag  course  that  is  plainly  visible  to  an  observer  on  the  shore.  This 
westerly  movement  of  the  sand  first  formed  a  spit  or  hook,  behind  which  was 
an  area  of  comparatively  still  water.  This  area  is  the  incipient  harbor  found  on  pi.  52.  It  is 
there  shown  as  comparatively  small,  but  the  spit  rising  above  the  level  of  the  sea  acts  like  a 
hreakwater  and  gn-es  good  anchorage  behind  it. 

PI.  54  shows  a  steady  movement  of  the  sand  spit  westward  and  a  gradual  shoaling  of  the 
harbor  up  to  and  including  the  year  18-18.  The  shoaling  in  the  harbor  is  due  doubtless  to  the 
lighter  deposits  from  the  San  Juan  that  have  been  carried  down  the  stream  in  suspension  and 
deposited  where  the  water  has  become  comparatively  quiet  and  to  the  light  sand  that  is  blown 
t  »«.■<  ",to  tne  hai*b°r  °.v  tDe  w'ftds.  The  later  charts  show  the  progressive  move' 
ment  of  the  sand  spit  until  that  of  18*35  which  shows  that  the  entrance  ~ 


completely  closed.  It  has  remained  practically  closed  ever  since.  On  one  occasion  an  opening  was 
made  by  cutting  a  ditch  across  the  spit  to  release  the  pent  up  waters  of  the  river  which  had  risen  so 
as  to  flood  the  town.  When  the  jetty  was  constructed  by  the  Maritime  Canal  Company  in  1891, 
an  opening  having  a  depth  of  about  7  feet  formed  to  the  leeward  of  the  jetty  by  natural  forces. 
In  both  cases  the  opening  was  only  temporary.  The  outlet  by  way  of  Harbor  Head  is  the  shorter 
one  and  comparatively  little  water  from  the  river  in  its  normal  stages  finds  it  way  to  the  Grey- 
town  Lagoon,  but  when  it  is  in  flood,  water  comes  into  the  lagoon  by  way  of  all  the  smal  lchannels 
connecting  with  the  river.  At  such  time  the  amount  of  water  may  be  sufficient  to  maintain  a 
small  but  temporary  outlet. 

The  surveys  made  in  1898  and  190<)  show  that  the  shore  line  at  a  point  about  1  mile  eastward 
of  the  jetty  built  by  the  Maritime  Canal  Company  has  been  eroded  to  the  extent  of  1.200  feet 
from  January.  1898,  to  July,  1900.  During  the  same  period  the  shore  line  about  1,200  feet  west 
of  the  jetty  receded  700  feet.  There  was  no  erosion  in  close  vicinity  to  the  old  jetty.  The 
erosion  on  the  east  and  west  sides,  however,  would  seem  to  indicate  that  the  normal  supply  of 
sand  from  the  eastward  had  been  reduced,  or  perhaps  temporarily  cut  off,  or  that  a  change  had 
taken  place  in  the  direction  of  the  prevailing  wind  and  waves.  A  chango  in  the  direction  of  the 
waves  that  impinge  on  the  coast,  or  a  diminution  or  increase  of  the  sand  supply,  will  modify  the 

existing  conditions  and  may  temporarily  produce  abnormal  results.  The 
i:r«i<»  or  .rrrrUoit      retiU)tant  movement,  however,  of  the  sand  between  the  angle  west  of  the  old 
r,"^"»n<j"," ,r.^p"      jetty  and  Harbor  Head  is  westward  and  has  been  for  years.    This  is  attested 

by  a  comparison  of  the  map*.    What  it  is  eastward  of  Harbor  Head  in  more 
a  matter  of  conjecture,  as  few  of  the  maps  cover  that  region.    The  Commission,  when  it  was  in 
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Nicaragua,  inspected  tlio  mouth  of  the  Colorado  River  and  the  beach  at  a  point  about  4  miles  to 
the  northward.  At  the  latter  place  there  was  no  evidence  of  recent  erosion  or  accretion.  The 
shore  .seemed  to  lx>  fairly  permanent.  A  heavy  growth  of  timber  extended  almost  to  high  water, 
but  the  usual  evidence  of  recent  erosion,  such  as  stumps  or  trees  standing  out  in  shoal  water,  was 
lacking.  There  was  a  house  not  far  from  the  shore  which  was  occupied,  and  the  occupants,  who 
had  been  living  there  several  years,  stated  that  the  seashore  had  not  changed  materially  since 
they  had  been  there.  At  the  time  of  the  visit  the  wind  came  from  about  east- northeast  and  the 
waves  broke  nearly  normal  to  the  shore. 

One  of  the  marked  results  shown  by  a  comparison  of  the  charts  is  the  tilling  of  the  reentrant 
■Mutant  »fi«  angle  of  the  shore  west  of  the  old  jetty.    This  doubtless  comes  in  greater 

part  from  the  eastward,  hut  there  are  also  some  indications  that  a  part  comes 
from  the  northward  and  may  possibly  be  contributed  by  the  Indio.  An  examination  of  the 
chart  of  183*2  shows  that  a  considerable  reentrant  angle  once  existed  in  the  vicinity  of  the 
entrance  to  the  canal  of  the  Maritime  Canal  Company.  The  later  surveys  show  that  this  has 
filled  out  several  hundred  feet. 

From  a  comparison  of  the  chart  of  1882  with  the  more  recent  surveys,  it  appears  that  the 
distance  from  the  shore  line  to  the  8-fathom  curve,  measured  from  a  point 
s.fi'h1>r,ryr»7""'ttn   "'  near  tne  s'te  °-!  tne  huildings  of  the  Maritime  Canal  Company,  has  changed 
considerably.    In  1K82  the  distance  was  about  13,000  feet,  while  now  it  is 
only  about  J*, 000  feet.    This  indicates  that  the  contour  must  have  moved  in  or  the  shore  line 
moved  out,  or  that  the  change  was  due  in  a  measure  to  both.    It  is  known  that  the  shore  line  in 
the  neighborhood  referred  to  has  moved  out,  but  it  hardly  seems  possible  that  it  could  have 
moved  out  4,000  feet;  a  part  of  the  difference  in  distance  may  Ik*  accounted  for  by  errors  of 
sounding.    The  old  charts  do  not  record  fractional  parts  of  fathoms  beyond  the  6-fathom  curve. 
There  has  been  an  apparent  recession  of  the  6-fathom  curve  also,  but  the  difference  between 
the  relative  distances  of  the  shore  line  and  that  curve  are  not  so  great.  The 
,r  sand  that  forms  the  beach  extends  gradually  to  altout  the  7-fathom  curve, 
beyond  which  soundings  show  mud.    There  is  an  easterly  current  in  front 
of  Grey  town,  out  in  the  deep  water,  while  that  close  to  the  shore  is  westerly;  but  enough  is  not 
known  of  the  velocity  of  the  outer  current  on  which  to  base  an  expression  of  opinion  as  to  its 
effects  on  the  bottom.    The  seaward  advance  of  the  shore  line  is  confirmed  by  the  existence  at 
the  present  time  of  wrecks  now  visible  nearly  buried  in  the  sand;  one  near  the  Maritime  Com- 
pany's hospital,  one  about  1,800  feet  northwest,  and  one  near  the  headquarter  buildings. 

While,  therefore,  we  may  not  be  in  possession  of  all  the  facts  touching  the  formation  and 
subsequent  destruction  of  Ureytown  Harbor,  sufficient  is  known  to  indicate  unmistakably  that 
the  harbor  was  first  formed  by  the  westerly  drift  of  sand  which  formed  the 
spit  or  hook  shown  on  the  maps  as  Punta  Arenas  or  Punta  Castillo,  and  that 
by  the  gradual  extension  of  this  spit  westward  the  harbor  was  shut  in  from 
the  sea  and  thereby  destroyed.  If,  then,  the  westerly  drift  of  sand  can  bo  stopped  by  interposing 
some  obstacle,  such  as  a  jetty  extending  into  the  sea,  there  need  be  no  difficulty  in  keeping  open 
a  channel  on  the  lee  side  of  it  by  dredging.  This  method  of  improving  the  entrances  to  harbors 
is  one  in  common  use,  and  is  applied  notably  to  the  Mediterranean  entrance  of  the  Suez  Canal, 
which  is  a  similar  case  in  many  respects  to  that  under  consideration. 

The  feasibility,  moreover,  of  constructing  a  harl>or  at  Greytown  has  been  practically  dem- 
onstrated by  the  work  done  by  the  Maritime  Canal  Company.  About  1,0(10  linear  feet  of  jetty 
was  constructed  by  that  company  at  a  place  a  short  distance  west  of  the  location  proposed  by 
this  Commission,  and  where  the  conditions  of  sand  movement  are  identical.  This  was  quickly 
followed  by  the  scouring  out  of  a  channel  on  the  lee  side  to  a  depth  of  about  7  feet.  This 
channel  was  made  through  the  sand  spit  which  converted  Greytown  Harbor 
f™*iVi^"rU0"  "  into  a  lagoon.    The  channel  was  increased  in  depth  to  12  or  14  feet  by 

dredging.  No  difficulty  would  have  been  experienced  in  deepening  this 
channel  still  more,  and  in  maintaining  the  increased  depth,  by  the  further  extension  of  the  jetty 
seaward  aided  by  dredging  and  the  possible  construction  of  another  jetty  on  the  west  side. 
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The  harbor  which  thin  Commission  proposes  at  Greytown  will  have  a  length  of  2,500  feet 
ami  a  width  of  500  feet,  widened  at  the  inner  end  to  8(H)  feet  in  order  to  provide  a  turning  basin. 
The  depth  throughout  the  harbor  and  entrance  will  be  35  feet.  The  entrance  will  be  located 
al)out  one  mile  east  of  the  old  jetty  of  the  Maritime  Canal  Company.  A  jetty  is  proposed  on  the 
east  side  of  the  entrance,  having  a  direction  a  little  west  of  north.  It  is  to  be 
built  of  loose  stone  of  irregular  shape  and  size,  resting  on  a  suitable  founda- 
tion, the  hearting  of  the  jetty  to  be  composed  of  small  stone  intermixed  with  large  so  as  to  form 
a  compact  mass,  and  this  to  be  covered  by  stone  not  less  than  10  to  15  tons  in  weight  irregularly 
deposited  to  break  the  force  of  the  waves.  It  is  confidently  expected  that  the  partial  construction 
of  the  east  jetty  will  be  followed  by  the  scouring  out  of  a  channel  of  moderate  depth  on  the  lee 
side  of  it,  as  was  the  case  when  the  Maritime  Canal  Company's  jetty  was  constructed;  but  as  it  is 
not  expected  that  the  depth  will  be  sufficient  for  navigation,  dredging  will  be  required  to  obtain 
the  desired  depth.  The  cast  jetty  should  be  extended  to  the  G-fathom  curve.  It  is  believed  that 
a  second  jetty  will  lie  necessary  on  the  west  side  to  catch  the  sand  that  may  at  certain  times  come 
from  the  westward.  It  will  be  shorter  than  the  one  on  the  east  side  and  its  cost  is  included  in  the 
estimates.  The  jetties  are  to  be  built  not  less  than  6  feet  above  high  water,  with  a  width  on  top 
of  20  feet,  and,  for  purposes  of  estimate,  side  slopes  of  1  on  2  and  2  on  3  have  been  assumed. 
After  a  navigable  entrance  has  been  made,  dredging  will  be  required  for  its  maintenance, 
ttn4.m  »"d  probably  some  extension  of  the  jetties  may  in  time  be  needed.    The  cost 

of  maintenance  is  not  susceptible  of  accurate  determination,  as  it  is  impossible 
to  predict  how  much  sand  will  accumulate  on  the  east  side  of  the  jetty  or  pass  around  it  into  the 
dredged  channel.  Some  have  estimated  the  total  sand  drift  along  the  shore  at  750,000  cubic  yards 
per  annum,  but  reliable  data  for  an  estimate'  are  not  available.  It  is  believed  that  this  westward 
drift  is  diminishing  and  may  in  time  Income  quite  small.  A  dredge  could  be  worked  on  the  cast 
side  of  the  jettv  to  remove  the  sand  that  will  accumulate  there,  but  much 
time  would  be  lost  on  account  of  the  rough  seas.  A  better  method  of 
operation  would  be  that  practiced  at  the  Mediterranean  entrance  of  the  Suez  Canal,  where  the 
shore  end  of  the  jetty  is  kept  low  for  some  distance  out,  so  that  the  sand  is  washed  over  it  by 
the  waves  and  is  easily  removed  by  a  dredge  working  in  the  comparatively  quiet  water  under  its 
lee.  The  conditions  in  the  two  cases  are  very  similar.  The  jetty  is  given  a  direction  a  little 
west  of  north,  the  purpose  being  to  provide  an  area  in  which  this  sand  may  be  allowed  to 
accumulate. 

It  is  estimated  that  about  two  years  will  be  required  to  make  the  necessary  preparations  and 

to  construct  an  entrance  and  working  harbor  at  Greytown  having  a  depth  of 
nMrfmin!  ,0         18  'wt'  which  '*  regarded  as  the  least  that  would  afford  reasonable  facilities 

for  the  landing  of  material  needed  to  construct  the  canal.    The  prompt 
construction  of  this  entrance  is  therefore  of  the  utmost  importance. 

The  estimated  cost  of  constructing  a  harbor,  which  includes  the  cost  of  the  jetties,  is 

$2,108,86«),  and  this  sum  is  included  in  the  total  estimated  cost  of  the  canal 
■■^■mr"'' "*       £>ven-    The  cost  of  maintenance  is  estimated  at  $100,000  annually, 

which  includes  everything  needful  to  maintain  a  depth  of  35  feet  in  the 
harbor  and  entrance. 

The  Rio  Grande  empties  into  the  Pacific  Ocean  at  Brito.  close  under  the  rocky  headland  of. 

that  name.    At  low  water  in  the  dry  season  there  is  about  3  feet  depth  at 
■«o»  the  entrance,  but  as  the  tide  rises  and  falls  from  S  to  10  feet  the  depth  is 
i  Ria  kru4t .  much  increased  at  the  high  stage. 

The  entrance  to  the  canal  will  be  through  a  low  sandy  beach  and  a  harlwr  excavated  in  a 
swamp  extending  a  considerable  distance  inland.  Little  is  known  of  the  physical  changes  that 
have  taken  place  on  this  part  of  the  coast,  but  the  indications  arc  that  it  is  much  more  permanent 
in  character  than  the  coast  near  the  eastern  entrance.  Brito  Head  forms  a 
.ir«rtJ'*rkW  ™"  **  projecting  jetty  on  the  northerly  side.  Much  of  the  coast  in  this  vicinity  is 
of  a  rocky  character,  sand  being  found  in  the  indentations.  As  the  Rio 
Grande  and  other  rivers  which  discharge  into  the  Pacific  along  this  part  of  the  coast  drain  only 
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limited  areas,  the  amount  of  sediment  brought  down  by  them  is  insignificant.  Another  favorable 
feature  is  that  the  winds  blow  offshore  almost  invariably.  The  waves  break  normally  on  the 
beach  and  have  little  tendency  to  drive  the  Rand  along  the  coast  in  either  direction.  The  depth 
of  water  offshore  increases  rapidly,  the  10-fathom  curve  being  found  at  about  2,5200  feet  from 
low-water  mark.  The  entrance  to  the  harbor  will  be  500  feet  wide,  protected  by  a  single  jetty 
on  the  southeasterly  side.  The  harbor  itself  will  be  2,200  feet  long  and  800  feet  wide.  From 
the  easterly  end  of  the  harbor  this  width  is  narrowed  gradually  to  the  approach  to  lock  No.  8. 
The  jetty  will  have  a  southwesterly  direction  and  will  reach  the  G-fathom  curve  at  a  distance  of 
1,200  feet  from  the  shore  line.  The  difficulties  of  landing  material  on  this  aide  in  the  early 
stages  of  the  work  before  a  harbor  can  be  constructed  arc  less  than  at  Greytown.  The  sea  is 
comparatively  smooth  most  of  the  time.  Material  for  construction  purposes  could  be  landed  on 
a  pier  reaching  to  deep  water,  similar  to  those  on  the  coast  of  California,  or  n  temporary  entrance 
to  the  Rio  Grande  could  be,  made  within  a  short  time  and  at  comparatively  little  cost. 

The  estimated  cost  of  the  harbor,  including  the  entrance  and  protecting  jetty,  as  stated 
CHI  of  MMkwtfm  t»4  elsewhere,  is  $1,509,470.    The  annual  cost  of  maintenance  is  estimated  at 
$50,000. 

The  summit  level  of  the  canal  is  the  surface  of  the  water  in  the  lake.  A  dam  across  the  San 
Juan  River  at  Conchuda,  52.0  miles  from  the  lake,  extend*  the  summit  level 
to  that  point.  In  other  words,  if  a  dam  lie  built  at  the  Conchuda  site  an  arm  of 
the  lake  will  reach  to  it,  carrying  the  lake  level  during  a  period  of  no  discharge 
to  the  same  point.  The  canal  will  leave  this  arm  of  the  lake  at  a  point  3.3  miles  up  stream  from 
the  dam.  These  are  the  general  conditions  which  must  lie  preserved,  and  the 
,^"-m*"*  *  *"  problem  of  the  regulation  of  the  lake  level  involves  the  control  of  the  latter 
within  such  limits,  more  or  less  exact,  as  will  never  permit  the  navigable 
depth  of  the  summit  level  to  be  anywhere  less  than  35  feet  on  the  one  hand,  nor  permit  the  lake 
to  rise  materially  beyond  a  determinate  elevation  on  the  other.  This  regulation  can  be  accom- 
plished by  the  construction  of  dams  across  the  Rio  Grande  west  of  the  lake  and  across  the  San 
Juan  on  the  east  side,  both  being  designed  with  suitable  wasteways  for  the  discharge  of  surplus 
water,  or  all  the  surplus  water  may  be  wasted  through  the  San  Juan.  As  wasteweirs  at  or  near 
the  Conchuda  dam  may  be  given  sufficient  capacity  to  discharge  all  the  wastage,  and  as  the  latter 
may  readily  be  discharged  through  the  lower  San  Juan,  the  entire  regulation  works  are  designed 
to  be  located  at  or  in  the  immediate  vicinity  of  the  Conchuda  dam. 

Obviously,  after  any  given  dry  season  has  begun,  with  the  lake  surface  no  higher  than  the  max- 
imum permitted  elevation,  only  the  remaining  surplus  run-off,  if  there  be  any, 
■""■»■      «i«im«  will  be  allowed  to  escape  over  the  dam  or  waste  way ,  the  lake  acting  as  a  reser- 
tir-i"^""  *"  voir  of  sufficient  rapacity  to  hold  available  at  least  all  the  water  that  may  be 

needed  for  navigation  until  the  beginning  of  the  next  season.  On  the  other 
hand,  the  wet  season  must  be  utilized  in  restoring  the  depleted  lake,  but  if  the  amount  of  rainfall 
during  that  season  is  more  than  sufficient  to  raise  the  lake  surface  above  the  desired  maximum 
level,  the  surplus  inflow  must  be  allowed  to  waste  with  sufficient  rapidity  to  prevent  the  lake 
rising  high  enough  to  produce  serious  inconvenience  or  damage.  The  precise  minimum  elevation 
of  the  surface  of  the  depleted  lake,  and  the  maximum  height  to  which  the  water  in  the  lake  may 
be  allowed  to  rise,  may  not  be  determinable,  but*  it  is  not  difficult  to  prescribe  such  a  control  of 
the  lake  surface  by  available  means  as  to  fix  those  limits  near  enough  for  the  certain  and  safe 
operation  of  the  canal  or  for  the  preservation  of  the  usual  industrial  operations  about  the  shores 
of  the  lake. 

The  storing  of  a  sufficient  supply  to  meet  the  demands  of  dry  seasons  is  a  simple  matter  of 
computation  of  reservoir  capacity,  and  can  readily  Im>  prescribed.    The  determination  of  the  max- 
imum elevation  of  the  water  surface  to  be  permitted  in  the  lake  involves  the 
s^'r.."*1"  *  discharging  capacity  of  the  canalized  San  Juan  River  from  Fort  San  Carlos 

to  the  Conchuda  dam  after  it  has  become  practically  an  arm  of  the  lake.  The 
first  part  of  the  problem  will,  therefore,  consist  of  the  determination  of  the  discharging  capacity  of 
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the  San  Juan  River  for  52.88  miles  of  it.-*  length  from  the  lake  to  the  Conchuda  dam,  correspond- 
ing to  various  elevations  of  the  lake  surface. 

The  total  available  length  of  the  wasteweir  or  dam  must  be  such  as  to  give  the  maximum 
discharge  with  a  head  on  the  crest  of  tho  weir  that  shall  not  in  general  trench  upon  the  navigable 
depth  of  35  feet  in  the  summit  level  of  the  canal.  The  minimum  elevation  of  that  summit  level 
has  been  fixed  at  104  feet  above  the  sea  level.  It  will  be  necessary,  therefore,  so  to  proportion 
the  regulating  facilities  at  the  dam  as  to  attain  the  maximum  discharge  of  the  canalized  river  with 
an  elevation  of  water  surface  at  the  same  point  of  104  feet.  Evidently  tho  maximum  discharge 
will  be  required  when  heavy  rainfalls  cause  the  lake  to  l>e  at  or  near  its  maximum  elevation;  or 
it  may  be  desirable  to  determine  the  discharge  of  the  canalized  river  with  the  lake  surface  at 
almost  any  elevation  between  the  minimum  and  the  maximum,  while  the  elevation  of  the  water 
surface  at  the  dam  has  its  minimum  value  of  104  feet.  It  may  therefore  be  necessary  to  know 
not  only  the  discharge  of  the  lake  at  any  elevation  with  any  less  elevation  of 
*'  surface  at  the  dam  above  the  minimum,  but  also  what  will  be  of  greater 
practical  consequence — the  discharge  of  the  lake  at  any  given  stage  with 
prescribed  elevations  of  the  water  surface  at  the  dam. 

This  part  of  the  investigation  has  been  made  by  finding  the  continuous  slopes  of  water  surface 
from  the  lake  to  the  dam,  corresponding  to  discharges  of  20,000,  30,000,  40,000,  50,000,  60,000, 
m,,,,..  »f  iMiiiMiiiui  a"d  70,000  cubic  feet  per  second  for  each  elevation  of  the  lake  surface  104, 

rarmportiair  i«  .»r       106,  108,  110,  and  112.    These  slopes  are  shown  in  fig.  8  of  Appendix  H. 

After  having  determined  these  slopes,  tho  curves  shown  on  the  right-hand  side 
of  fig.  3  will  give  the  varying  discharges  for  a  given  elevation  of  lake  surface  and  corresponding 
to  different  elevations  of  the  water  surface  at  the  Conchuda  dam.  The  curves  shown  in  fig.  4  of 
Appendix  H  are  then  at  once  so  drawn  as  to  exhibit  the  discharge  for  a  given  elevation  of  water 
surface  at  the  dam  with  any  elevation  of  the  lake  surface.  These  results  afford  all  the  informa- 
tion regarding  tho  discharge  of  the  canalized  river  required  for  the  complete  treatment  of  the 
regulation  of  the  lake  surface. 

Obviously,  at  the  end  of  the  dry  season  the  gates  at  the  dam  will  always  be  found  closed, 
and  there  will  be  no  water  escaping  from  the  lake  except  by  evaporation  and  to  supply  the  needs 
for  canal  uses.  It  is  equally  evident  that  the  gates  will  also  remain  closed,  so  as  to  permit  no 
wastage  during  the  early  part  of  the  wet  season,  starting  from  its  beginning.  As  the  wet  season 
proceeds,  the  surface  of  the  lake  will  rise  toward  and  generally  quite  to  its  maximum  elevation, 
and  then  the  operation  of  wasting  over  the  weirs  will  commence.  The  time 
of  beginning  of  this  wastage  will  depend  upon  the  amount  and  distribution 
of  the  rainfall  during  the  wet  period.  Indeed,  no  wastage  whatever  would  be  permitted  during 
such  a  low  water  wet  season  as  that  of  1890.  The  rainfall  from  the  entire  drainage  basin  would 
be  impounded  in  the  lake,  and  it  would  then  fall  short  of  restoring  the  depletion  resulting  from 
evaporation  and  requirements  of  the  canal.  On  the  other  hand,  during  such  a  wet  season  as  that 
of  1897,  wastage  would  begin  at  an  early  date.  In  general  it  may  be  said  that  neither  the  rate 
nor  the  law  of  the  rise  of  water  surface  in  the  lake  can  l>e  predicted.  There  may  be  years  when 
no  wastage  will  be  permitted,  but  generally  considerable  wastage  will  be  necessary  in  order  to 
prevent  the  lake  rising  above  the  permissible  stage. 

An  examination  of  the  rainfall  statistics  and  diagrams  furnished  in  tho  report  of  Mr.  Arthur 
P.  Davis,  hydrographer  to  the  Commission,  and  found  in  Appendix  I,  shows,  as  would  be  antici- 
pated, that  even  a  high  monthly  rainfall  in  the  early  part  of  the  wet  season  falling  on  {wirched 
ground  will  have  a  comparatively  small  effect  upon  the  elevation  of  the  lake  surface.    The  same 
amount  of  precipitation,  on  the  other  hand,  falling  later  in  the  wet  season, 
when  the  ground  is  saturated,  has  a  much  more  marked  effect  upon  the 
elevation  of  the  lake  surface,  both  in  rapidity  and  amount. 
A  careful  study  of  the  results  of  Mr.  Davis's  observations  shows  that  tho  maximum  rate 
of  rise  of  the  lake  during  the  three  years,  1898  to  1900,  inclusive,  is  19.5  inches  in  twenty-two 
days.    This  took  place  between  the  2d  and  24th  of  October,  in  the  year  1900.    The  total  amount 
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of  rainfall  at  Granada  in  October  of  that  }ear  was  16.7  inches.  The  total  rise  of  the  lake  for 
the  entire  month  of  October  was  practically  24  inches.  In  the  month  of  June,  1897,  a  year  of 
maximum  rainfall,  the  precipitation  at  Granada  was  31  inches.  Unfortunately,  no  observations 
on  hike  elevation  were  made  during  the  latter  year,  and  hence  the  corresponding  movements 
of  the  lake  surface  can  not  be  given.  It  is  most  important  to  observe,  in  connection  with  this 
matter  of  lake  regulation,  that  the  effect  of  a  heavy  rainfall  is  not  felt  immediately,  except  for 
that  portion  of  the  precipitation  which  falls  directly  upon  the  lake  surface.  While  no  precise 
statement  can  be  made  as  to  the  time  which  elapses  between  the  beginning  of  a  month's  heavy 
rainfall  and  the  resulting  material  effect  upon  the  elevation  of  lake  surface,  due  to  run-off,  it 
would  appear  from  the  consideration  of  the  data  available  to  the  Commission  that  from  two  to 
three  weeks  may  W  taken  for  that  purpose.  This  is  an  important  feature 
in  the  problem  of  lake  regulation,  because  it  is  essentially  a  warning  given 
from  two  to  three  weeks  in  advance  of  a  considerable  rise  in  the  elevation  of 
the  lake  surface.  This  period  may  consequently  be  utilized  for  the  maximum  discharge  over 
the  wastcweir,  if  deemed  advisable,  in  anticipation  of  the  ultimate  effects  of  a  heavy  rainfall. 

During  the  early  portion  of  a  wet  season,  therefore,  while  the  gates  are  closed,  the  lake  will 
be  permitted  to  rise  until  it  reaches  nearly  its  maximum  surface  elevation.  As  an  illustration, 
this  may  occur  during  the  month  of  August  or  September.  The  rainfall  records  show  that  gen- 
erally there  mav  be  expected  a  relatively  heavv  rainfall  during  the  month  of 
October,  lhat  month  would  be  approached,  then,  with  the  lake  surface 
elevation  at  perhaps  109.5,  leaving  0.5  foot  margin  below  the  desired  maximum  of  111).  If  but 
a  small  rainfall  should  occur  during  October  and  Novemlier,  the  waste  gates  might  remain  closed, 
impounding,  if  necessary,  all  the  precipitation,  and  thus  reaching  a  full  lake.  If,  on  the  other 
hand,  October  should  prove  to  yield  a  heavy  rainfall,  as  is  frequent,  the  maximum  rate  of 
wastage  could  be  at  once  afforded  at  the  beginning  of  the  month,  or  as  near  that  time  as  might 
be  deemed  advisable. 

The  discussion  of  this  part  of  the  general  problem  of  lake  regulation  must  necessarily  be 
involved  in  some  doubt  until  more  data  concerning  concurrent  heavy  rainfalls  and  variations  of 
the  elevation  of  the  lake  surface  are  available.  With  the  exception  of  the  year  1897,  the  year 
1900  afforded  the  greatest  total  annual  rainfall  during  the  fifteen  years  from  the  beginning  of  1886 
to  the  end  of  1900.  Fortunately,  during  the  latter  year  observations  of  the  lake  level  were  taken, 
as  well  as  rainfall  records  at  Granada  and  other  points.  Furthermore,  there 
was  a  rather  heavy  rainfall — 16.7  inches — during  the  mouth  of  October,  with 
more  precipitation  than  usual  during  the  four  months  preceding  October.  From  October  2,  1900, 
to  October  24,  a  period  of  twenty-two  days,  the  elevation  of  the  lake  increased  from  105.7  to  107.82 
feet,  giving  an  actual  rise  of  the  lake  surface  of  1.62  feet.  This  was  a  net  rise  in  excess  of  the 
evaporation  and  outflow  through  the  San  Juan  River.  According  to  Mr.  Davis's  observation*  at 
Fort  San  Carlos,  as  shown  in  his  rating  table  in  Appendix  I,  the  discharge  out  of  the  lake  at  Fort 
San  Carlos  on  the  first  day  mentioned  was  21,815  cubic  feet  per  second,  and  on  the  latter  date, 
October  24,  29,555  cubic  feet  per  second,  giving  an  average  discharge  per  second  out  from  the 
lake  during  the  twenty -two  days  under  consideration  of  25,685  cubic  feet  per  second;  or,  again, 
a  total  outflow  for  the  twenty -two  days  of  48,822,048,000  cubic  feet.  The  total  area  of  the  lake 
sufrace  is  82,938.240.000  square  feet.  This  latter  area  multiplied  by  1.62  feet  gives  a  total 
storage  in  the  lake,  during  the  period  under  consideration,  of  134,359,948,800  cubic  feet,  which, 
added  to  the  above  determined  outflow,  gives  a  total  of  183,181,996,800  cubic  feet  as  the  total 
supply  to  the  lake  during  the  twenty-two  day  period  in  excess  of  evaporation.  While  this  total 
quantity  of  water  would  be  flowing  into  the  lake,  were  the  dam  and  waste  way  in  operation  at 
Conehuda  in  connection  with  the  canalized  river,  a  maximum  wastage  could  he  afforded  of  about 
61,600  cubic  feet  per  second,  that  being  the  average  discharge  over  the  waste  way  for  the  lake 
surface  elevation  at  109.75,  with  the  water  surface  at  the  dam  at  104.  That  rate  of  waste  for 
twenty -two  days  would  give  a  total  outflow  of  117,089,280,000  cubic  feet.  The  difference  Ix-tween 
this  amount  of  outflow  and  the  total  amount  of  supply,  in  excess  of  evaporation  given  above,  is 
66,092,716,800  cubic  feet,  which,  divided  by  the  area  of  the  lake  in  square  feet,  as  stated  above, 
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will  give  0.797  foot.  In  other  words,  unaer  the  conditions  named,  in  spite  of  the  maximum 
outflow  over  the  wasteweir,  tho  surface  of  the  lake  would  rise  practically  0.8  foot,  or  9.6  inches, 
or,  finally,  3.6  inches  over  the  maximum  elevation,  110  feet,  desired.  This  result  may  Iks 
considered  essentially  a  satisfactory  control  or  regulation  of  the  lake  surface. 

During  the  first  thirty  days  of  the  same  month  of  October,  19(H),  the  surface  of  the  lake 
actually  rose  1.90  feet,  which,  for  the  purposes  of  this  computation,  will  be  taken  as  2  feet.  The 
results  will,  therefore,  Ik?  slightly  in  error  on  the  safe  side.  The  rating  table  already  used  for 
the  discharge  of  the  San  Juan  River  at  Fort  San  Carlos  shows  that  the  average  discharge  during 
that  month  of  October  was  25,200  cubic  feet  per  second.  Hence,  during  that  month,  except  the 
last  day,  the  total  outflow  through  the  river  was  65,3l8.4<M>,otN)  cubic  feet.  To  this  must  be 
added  the  number  of  cubic  feet  in  the  volume  of  the  urea  of  the  lake  surface,  multiplied  by  2, 
since  the  increase  in  elevation  was  2  feet.  As  the  lake  area  in  square  feet  is  82,938,240,000,  the 
total  volume  of  outflow  through  the  river,  added  to  the  actual  storage  in  the  lake,  all  in  excess 
of  evaporation,  will  be  231,194,880,1)00  cubic  feet.  It  will  be  essentially  correct  to  take  tho 
discharge  of  the  canalized  river,  available  for  relieving  this  supply  to  the  lake,  as  that  which 
exists  with  the  lake  surfatre  at  110,  and  the  surface  of  the  water  at  the  dam  at  104.  That 
discharge  is  63,200  cubic  feet  per  second,  or  a  total  of  163,814,400,000  cubic  feet.  This  last 
volume  of  wastage,  deducted  from  the  sum  of  the  thirty  days'  outflow  of  the  natural  river 
added  to  the  2  feet  of  storage,  gives  a  volume  remaining  in  the  lake  in  its  regulated  condition  of 
67.380,480,000  cubic  feet,  which,  divided  by  the  area  of  the  lake  surface  in  square  feet,  gives  a 
net  rise  of  0.813  foot,  or  practically  10  inches;  or,  finally,  a  lake  surface  4  inches  above  the 
maximum  limit  desired.  This  also  may  be  considered  a  satisfactory  regulation  of  the  lake.  Any 
small  excess  of  net  storage  in  the  lake  at  the  end  of  October  above  that  which  might  be  deemed 
desirable,  either  in  the  two  preceding  or  other  liases,  could  be  quickly  run  out  after  the  end  of 
the  month  by  making  use  of  the  maximum  discharge  of  the  canalized  river  for  a  short  time  only. 
The  preceding  results  obviously  can  not  be  considered  Anally  conclusive  as  to  what  may 
happen  in  regulating  the  lake  in  the  manner  desired,  for  the  reason  that  a 
<'«aram*t  mahii       |arger  monthlv  rainfall  than  that  corresponding  to  16.7  inches  at  Granada 

l«k»  «U*»  iwirita  not  mf-  ™  *     s-\  .    \  »  .  ,  . ■    »   ■■  . 

•rif.iif  *\UmM.  may  occur  in  October  of  any  year,  or  in  any  other  month  following  preced- 

ing rainy  months  which  have  left  the  ground  in  a  saturated  condition.  Con- 
current rainfall  and  lake  stage  records  are  not  sufficiently  extended  to  afford  a  demonstrative 
treatment  of  this  part  of  the  question. 

The  largest  monthly  rainfall  by  far  recorded  at  Granada  is  31  inches  for  the  month  of  June, 
1897,  the  wettest  year  in  all  the  rainfall  records  available  for  the  lake  basin. 
It  has  already  been  observed  that  a  heavy  rainfall  so  soon  following  the  dry 
season  will  in  general  produce  a  less  variation  in  the  elevation  of  the  lake 
surface  than  if  that  monthly  amount  should  fall  at  a  time  approaching  the  end  of  the  wet  season, 
as  in  the  month  of  Octobor.  Since,  however,  that  amount  of  rain  has  fallen  in  one  month,  it 
should  be  taken  as  a  possible  precipitation  for  the  month  of  October.  In  that  case,  if  the  ground 
were  saturated  to  the  same  extent  as  at  the  l>eginning  of  October  of  1897,  a  comparison  may  be 
made  with  the  1897  conditions  in  order  to  determine  what  would  happen  under  such  phenome- 
nally great  precipitation.  It  might  be  inferred  at  first  sight  that  the  amount  of  inflow  from  the 
basin  to  the  lake  under  such  conditions  would  be  proportionate  to  the  total  monthly  precipitation. 
Although  this  is  not  far  wrong,  it  is  not  quite  correct.  A  certain  minimum  amount  of  rainfall, 
possibly  H  inches  per  month,  would  be  held  by  the  earth  and  would  produce  no  inflow  at  nil. 
Again,  in  such  a  tropical  country  as  that  of  Nicaragua,  there  is  a  sensible  evaporation  from  the 
earth's  surface  during  a  month,  although  its  amount  is  unknown.  If  this  latter  quantity  be 
neglected,  and  if  1 J  inches  W  deducted  from  the  monthly  rainfall,  in  order  to  determine  a  suitable 
ratio  for  the  inflow,  that  amount  should  tie  deducted  from  the  16.7  for  October,  1900,  leaving 
15.2,  and  from  the  31  inches  of  1900,  leaving  29.5  inches.  The  latter  divided  by  the  former  will 
yield  a  ratio  by  which  the  total  inflow  into  the  lake  for  1897  should  lie  multiplied,  in  order  to 
obtain  the  inflow  which  would  have  resulted  from  31  inches  of  rainfall  at  Granada  for  the  month 
of  October,  1897,  under  the  assumed  conditions.    This  ratio  is  29.5-4-15.2=1.94. 
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It  has  been  shown  that  the  total  supply  to  the  lake  ID  excess  of  evaporation  during  the  month 
of  October,  1900,  was  231,194,800,000  cubic  feet.    In  addition  to  this,  the 

r«*'"Ii|d"  *"  evaporation  from  the  surface  of  the  lake  for  that  month  may  bo  taken  it  5 

inches  in  depth.    The  amount  of  discharge  through  the  San  Juan  River  in  its 

natural  condition  has  also  Immmi  shown  to  be  65,318,400,000  cubic  feet,  which  is  equivalent  to  a 

depth  of  0.788  foot  over  the  lake  surface.    The  element*  of  the  total  supply  for  October,  1900, 

are  therefore  as  follows: 

Evaporation   5"  =  0. 41 H67  f eet 

Rise  of  lake  surface   '   24"  =  2  feet 

Discharge  of  natural  river  _   9.  456"  =  0. 788  feet 

Total  supply     3. 20467  feet 

Less  the  rainfall  on  lake  surface. .    16.  7"  =  1. 89167  feet 

Total  inflow    ..  1.813  feet 

This  depth  of  1.M3  feet  is  to  l>e  multiplied  by  1.94  to  obtain  the  corresponding  depth  of 
total  inflow  (including  that  to  be  evaporated)  for  the  assumed  October;  and  to  that  result  must 
be  added  the  31  inches  of  precipitation  which  would  fall  directly  on  the  lake  surface.  Finally, 
from  the  quantity  thus  derived  must  be  subtracted  5  inches  or  0.41667  feet  for  evaporation. 
The  statement  will,  therefore,  stand  as  follows: 

Feet. 

1.  813  X  1.  94  =  3.  51722 

Rainfall  on  lake  surface    =2. 58833 


Total  supply      6.10055 

Less  evaporation      41667 


Total  rise  of  lake,  all  water  impounded    5.  68388 

Discharge  of  canalized  river  for  thirty  days  at  the  rate  of  68,000  cubic  feet  per  second 

reduced  to  uniform  depth  over  lake  surface    =  2. 125 

Actual  rise  of  surface  in  thirty  davs     .  .  .  =  3.  559 


The  average  rate  of  discharge  of  the  canalized  river  is  taken  at  68,000  cubic  foot  per  second, 
as  that  corresponds  closely  to  the  mean  stage  of  the  lake  during  the  assumed  October. 

The  thirty -day  rise  of  3.559  feet,  added  to  109.5,  would  give  an  elevation  of  lake  surface  of 
practically  113  feet.  In  reality,  the  lake  would  not  rise  so  high,  since  such  an  elevation  would 
give  a  small  increase  to  its  surface  area,  and  the  available  minimum  crews-section  of  the  canalized 
river  would  Ik-  somewhat  greater  than  assumed.  Yet,  under  such  conditions,  the  surface  of  the 
lake  might  rise  above  the  elevation  of  112.  If  this  were  liable  to  happen  frequently,  it  could 
not  be  considered  satisfactory  lake  regulation.  No  such  October  precipitation,  however,  has  yet 
been  observed,  and  it  may  be  said  that  the  existing  records  do  not  afford  a  basis  of  expectation 
for  such  a  rise  in  the  lake  as  often  as  once  in  fifteen  years.  It  is  even  possible  that  such  a  rise 
may  never  occur.  If  *uch  an  extraordinary  precipitation  should  occur  in  October,  it  does  not 
necessarily  follow  that  the  lake  surface  would  reach  an  elevation  much  over  110,  for  the  reason 
that  it  might  be  materially  below  109.5  at  the  beginning  of  the  month. 

The  possibility  of  such  a  phenomenal  rise  in  the  lake  surface  as  that  just  considered  at  long 
intervals  of  years  is  indicated  by  the  rainfall  record  at  Musaya  in  the  year  1887.  In  fig.  15  of 
Appendix  I  it  is  shown  that  in  October,  1887,  there  was  a  rainfall  of  23.56  inches  following 
preceding  months  of  sufficient  precipitation  to  leave  the  soil  in  a  saturated  condition.  Mr.  Davis 
shows  by  a  comparison  of  records  for  Masaya  and  Granada  that  the  rainfall  at  Granada  may  be 
one-fifth  to  one-fourth  more  than  that  at  Masaya.  Hence  it  may  be  assumed  that  if  there  was  a 
precipitation  of  23.56  inches  at  Masaya  in  the  month  of  October  there  may  have  lwen  22J  per 
cent  more  than  that  amount,  i.  e.,  28.86  inches,  at  Granada  at  the  same  time.  The  increase  of 
elevation  of  lake  surface  for  that  amount  of  rainfall  at  Granada  may  be  compared  directly  with 
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the  increase  of  elevation  of  lake  surface  for  the  same  month  at  the  game  place  for  the  year  1900, 
which  has  already  been  considered,  when  the  monthly  precipitation  was  16.7  inches.  Subtracting, 
for  the  reasons  already  stated,  U  inches  from  both  It!.  7  and  28.86  and  dividing  the  latter  result  by 
the  former  the  ratio  of  1.8  will  bo  found.  The  total  inflow  following  a  thirty-day  rainfall  of  10.7 
inches  in  October,  1900,  was  equal  to  a  deptli  of  1.813  feet  over  the  entire  lake  surface,  as  was 
shown  iu  the  preceding  computations.  A  statement  applicable  to  the  present  case  and  similar  to 
that  already  given  will  therefore  be  as  follows: 

Foet. 

1.813X1.8=3.2634 


Rainfall  on  lake  surface,  28.86  inches  •   =2.  405 

5.6684 

Less  evaporation  of  5  inches   4167 

5.  2517 

Less  discharge  of  canalized  river  at  a  mean  rate  of  68,000  cubic  feet  per  second  during 

thirty  days,  reduced  to  the  uniform  depth  over  lake  surface  of   2. 125 

Actual  rise  of  lake  surface        3.197 


If  the  above  rise  of  3.127  feet  bo  added  to  the  assumed  elevation  of  lake  surface,  on  October 
1,  of  109.5,  there  will  be  found  an  elevation  of  112.63  feet.  As  a  matter  of  fact,  for  the  reasons 
already  stated,  the  lake  surface  would  probably  not  reach  112  feet  in  elevation,  but  the  results  of 
both  these  latter  computations  show  that,  since  the  month  of  October  must  be  approached  by  a 
nearly  full  lake,  there  is  a  possibility  at  long  intervals  of  probably  more  than  tifteen  years  of 
reaching  a  high  lake  surface  elevation  between  111  and  112.  As  the  thirt\*-day  discharge  of  the 
canalized  river,  at  an  elevation  of  about  111,  is  but  little  less  than  180,000,000,000  cubic  feet,  it 
is  further  seen  that  the  elevation  of  the  lake  surface  under  these  phenomenal  conditions  would 
remain  above  110  for  possibly  a  little  more  than  one  month. 

The  preceding  results  are  based  essentially  on  the  assumption  that  the  rainfall  on  the  entire 
B*Mit.  bMwd  m  lake  basin  is  in  direct  proportion  to  that  at  Granada,  while  in  fact  the  average 
Hm  ifc»t  nuiun  iTbZZl  rainfall  over  the  whole  basin  should  be  used.  There  are  not  sufficient  data 
i«  pr»»«rUoaf4  «•  out  «t  0f  observation  to  establish  such  a  relation,  and  the  assumption  is  provisional 
only.  It  loads  to  the  best  method  of  procedure  available,  but  the  conclusions 
reached  may  obviously  need  modification  in  either  direction  as  the  rainfall  record  and  observa- 
tions of  the  lake  elevations  are  extended.  It  is  a  generally  recognized  feature  of  rainfall 
conditions  that  an  extremely  high  local  precipitation  for  a  short  period,  as  one  month,  in  any 
large  liasin.  is  almost  invariably  considerably  higher  than  the  simultaneous  average  for  the  entire 
basin;  and  there  is  reason  to  suppose  that  this  is  jjarticularly  true  of  the  watershed  of  Lake 
Nicaragua. 

The  use  of  tbe  rainfall  record  for  one  point,  or  possibly  two,  instead  of  the  average  for  the 
whole  basin,  is  liable  to  lead  to  conclusions  extreme  or  possibly  erratic  in  character.  It  is 
believed  in  this  case  that  this  unavoidable  feature  of  treatment  ha.*  created  conditions  too  severe, 
and  hence  the  resulting  estimated  extreme  lake  elevations  are  probably  too  high. 

It  is  not  believed  to  l>e  necessary  to  include  in  the  estimates  of  cost  any  items  covering 
additional  regulating  facilities  of  such  magnitude  as  to  meet  these  phenomenal  conditions.  It  is 
not  probable  that  such  facilities  will  ever  be  needed. 

The  preceding  considerations  indicate  the  salient  features  of  the  contemplated  control  of  the 
greatest  lake  elevations  in  seasons  of  maximum  precipitation.  At  the  other  extreme  there  must 
be  considered  such  provisions  as  are  necessary  to  meet  the  requirements  of  the  dry  eat  years  on 
if  i  record.    Of  all  the  observations  at  the  present  time  available,  those  which 

show  the  lowest  annual  rainfall  Iwlong  to  the  year  IKtK),  and  are  found  iu  the 
Masaya  record  in  Appendix  I.  That  year  was  immediately  preceded  and  followed  by  years  of  at 
least  the  average  precipitation,  the  records  showing  78.78  inches  for  1889,  20.52  inches  for  1890, 
and  49.9S  inches  for  1891.    It  will  be  obvious,  therefore,  that  the  two  dry  seasons,  with  the 
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exceedingly  low  rainfall  between,  make  the  nineteen  months  from  November,  1889,  to  June,  1891. 
a  period  of  unusually  small  precipitation,  the  lowest  indeed  so  far  known.  It  may  l>e  assumed 
that  the  lake  would  lie  full  at  the  end  of  the  wet  season  immediately  preceding  such  a  dry  period 
of  nineteen  months.  The  elevation  of  that  full  lake  has  l>een  taken  by  Mr.  Davis  in  Appendix  I 
at  110.2,  which  is  essentially  what  it  should  be.  It  then  becomes  necessary  to  know  what  should 
be  the  movement  of  the  lake  surface  during  the  period  in  question.  Evidently  the  sluices  at  the 
wasteway  would  remain  closed  and  no  outflow  of  the  lake  would  l>e  permitted  during  the  first 
dry  season,  or  from  November  until  the  succeeding  May.  Indeed  the  sluices  would  be  closed 
during  the  succeeding  wet  season,  as  there  would  not  tie  sufficient  rainfall  to  restore  fully  the 
depletion  already  accomplished. 

In  considering  the  movement  of  the  lake  surface  from  the  end  of  May  it  is  necessary  to  keep 
in  view  the  concurrent  rainfall.  The  record  available  is  for  Masaya.  heme  it  is  necessary  to 
compare  the  rainfall  record  at  that  place  for  some  years,  covering  observations  on  the  variation 
of  lake-surface  elevations  with  that  for  1890.  Observations  for  1899  and  1900  are  available  for 
the  purpose,  but  as  shown  in  Appendix  I  those  for  the  latter  year  are  preferable.  The  observed 
precipitations  for  the  months  of  1900  are  compared  directly  with  those  for  the  same  months  of 
1890,  and  the  variations  of  lake  surface  produced  by  the  corresponding  rainfalls  for  the  latter 
year  are  made  proportional  to  those  of  the  former  year,  which  were  actually  observed.  As  indi- 
cated by  Mr.  Davis,  this  method  is  not  free  from  error,  but  these  errors  to 
fr*'r^«  "'rit'"""'*"  some  ex,ent  compensate  each  other,  and  there  is  no  reason  to  believe  that 
they  are  great  enough  seriously  to  militate  against  the  conclusions  reached. 
The  portion  A  K,  of  the  line  in  fig.  6,  of  Appendix  II.  shows  the  result  of  these  operations. 
Starting  from  elevation  110.8  at  H  on  the  1st  day  of  November,  a  full  lake  is  assumed  to  be 
maintained,  as  would  be  the  case,  up  to  the  1st  of  December,  when  the  wet  season  closes,  and 
consequently  the  sluices  at  the  wasteway  are  also  closed.  Evaporation  and  consumption  of  1,000 
cubic  feet  per  second  for  the  use  of  the  canal  operate  to  deplete  the  lake  until  on  the  1st  day  of 
June  the  point  A  is  reached,  at  elevation  107.08.  At  that  point  the  dry-wet  season,  so  to  call  it, 
begins.  The  sluices  at  the  wasteway  still  remain  dosed  and  the  consumption  of  water  in  the 
canal  continues,  as  well  as  evaporation  from  the  lake  surface.  The  small  rainfall  only  partially 
restores  this  depletion,  so  that  at  the  end  of  November  the  water  surface  in  the  lake  has  fallen  to 
K,  at  an  elevation  of  106.9.  No  further  supply  is  available  until  the  beginning  of  the  next  wet 
The  sluices  are  therefore  kept  closed  and  the  lake  surface  at  the  end  of  the  second  dry 
u  on  the  1st  day  of  June,  has  fallen  to  the  point  L,  at  an  elevation  of  M4.  In  other  words, 
in  spite  of  all  storage  of  available  water  during  the  nineteen  months,  evaporation  from  the  lake 
and  the  use  of  the  canal  have  run  the  elevation  of  the  lake  surface  down  from  110.2  to  104,  rep- 
resenting the  net  depletion  of  <i.2  feet  in  depth  of  lake  water.  At  the  point  L  the  supply  from 
the  next  wet  season  would  be  available  to  relieve  the  situation  and  cause  the  lake  surface  to  rise. 

These  computations  show  that  the  net  available  storage  in  the  lake  must  be  »i.2  feet,  if  the 
requirements  for  evaporation  and  navigation  for  two  dry  seasons  and  an  intermediate  dry-wet 
^  season  are  to  Ik?  met.    The  line  II  A  K  L  is  a  minimum  line  of  lake  surface 

elevations,  below  which  it  should  never  fall  at  the  dates  indicated.  In  no  dry 
season  following  an  ordinary  rainy  season  should  it  fall  below  II  A,  because  there  would  then  Is? 
a  shortage,  and  possibly  a  serious  one.  if  a  dry-wet  season  should  follow  it.  Nor  should  the  lake 
surface,  under  any  circumstances  whatever,  fall  below  the  line  K  L  for  the  dry  months  indicated, 
for  in  that  event  at  the  end  of  the  dry  season  there  would  not  be  the  desired  navigable  depth  in 
the  summit  level. 

The  complete  consideration  of  the  effect  of  years  of  low  rainfall  on  the  regulation  of  the 
lake  requires  an  examination  into  their  possible  frequency  SO  far  as  existing  data  will  permit. 
The  entire  record  for  fifteen  years,  from  1880  to  1900,  at  Granada  and  Masaya,  shows  but  one 
year.  1890,  with  insufficient  precipitation  during  the  rainy  season  to  fill  the  lake  and  restore  the 
amount  evaporated.  Had  the  proposed  regulating  works  been  in  existence  there  would  have 
been  a  full  lake  on  the  1st  of  every  December,  except  for  1890,  of  the  fifteen-year  period.    So  far 
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a*  the  existing  records  indicate,  therefore,  there  is  no  reason  to  expect  the  continued  depletion  of 
the  water  supply  to  an  elevation  below  104  by  a  succession  of  low  rainfall  years,  each  with  an 
insufficient  precipitation  to  fill  the  lake  during  the  wet  season. 

As  has  already  been  indicated  in  connection  with  the  discussion  of  months  of  maximum 
rainfall,  it  is  not  possible  to  predict  elevations  of  the  lake  surface  during  the  early  months  of  the 
rainy  season,  such  as  .luno  and  September.     Knowing  the  discharging 
M  r«ibi,  t.  pfdirt  ^p^y  of  the  j-anaiiijed  rjver)  ;t  y  qujte  simple,  after  knowing  the  rainfall 
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record  of  a  season,  so  to  lay  out  a  programme  of  wasteway  discharge  as  to 
control  the  lake  surface  in  any  desired  manner  within  a  considerable  range  of  limits.  It  is  quite 
another  matter,  however,  to  predict  what  lake  elevation  must  be  reached  on  a  given  date  within 
those  months  in  advance  of  the  rainfall.  Indeed  it  is  not  possible  to  make  such  a  prediction  as 
will  agree  with  a  season's  development.  It  has  been  shown,  however,  within  what  limits  the 
elevations  of  lake  surface  may  be  controlled  for  certain  maximum  monthly  precipitations  and  for 
what  less  monthly  rainfalls  closer  approximations  to  the  desired  maximum  elevation  of  110  may 
be  reached. 

Although  a  definite  line  showing  the  elevations  of  lake  surface  for  a  specified  period  may  be 
drawn  for  a  given  season  of  known  supply  to  the  lake,  like  II  A  K  L  of  fig.  ti  of  Appendix  II,  for 
the  nineteen  low  water  months,  such  a  line  can  not  be  continuously  drawn  for  an  ordinary  year. 
The  portion  H  A  may  be  prescribed,  and  perhaps  A  O,  but  the  part  O  P  Q  M,  shown  as  a 
broken  line,  can  not  be  laid  down  for  the  reason  that  it  will  depend  entirely  upon  the  record  of 
rainfall  which  is  not  completely  known  until  the  season  is  past.  It  can  only  be  stated  that  the 
line  of  lake  surface  elevations  for  the  wet  season  will  probably  be  similar  in  general  character  to 
O  1'  Q  M.  fig.  <>  of  Appendix  H,  M  being  at  the  elevation  of  11'). 2,  which  is  shown  as  a  broken 
line  on  account  of  the  uncertainty  attached  to  its  location.  Ordinarily  the  line  for  the  succeeding 
dry  season  would  be  M  S,  which  is  the  same  as  H  A. 

Certain  general  principles  of  control  procedure  may  be  set  forth  in  view  of  the  results  of  the 
preceding  computations.  In  general,  it  may  be  stated  that  at  the  end  of  the  dry  season,  on 
the  1st  day  of  June,  the  elevation  of  lake  surface  will  be  at  107.8,  or  at  about  that  elevation. 
The  sluices  at  the  waste  way  having  been  closed  during  the  dry  season  are  still  maintained  in  that 
condition,  so  that  during  the  first  part  of  the  wet  season  all  supply  to  the  lake  will  be  impounded. 
If  there  be  a  phenomenally  heavy  rainfall,  as  in  June,  1897,  it  will  be  necessary,  as  soon  as  the 
amount  of  precipitation  is  realized,  to  open  the  sluices  to  their  full  capacity.  Even  under  such 
circumstances  the  rise  which  would  take  place  in  the  lake  surface  is  shown 
by  the  line  A  D,  in  fig.  6  of  Appendix  H,  and  they  would  have  to  remain 
open  until  the  1st  of  August  in  order  to  bring  the  elevution  of  the  lake  surface  down  to  110,  as 
shown  at  B,  the  maximum  elevation  of  lake  surface  at  D  having  been  HO.ti.  From  that  time  on 
the  manipulation  of  the  sluices  would  necessarily  depend  upon  the  subsequent  rainfall,  the  effort 
being  to  keep  the  lake  level  at,  or  a  little  below,  110  until  Octolwr. 

Instead  of  the  phenomenal  rainfall  of  June,  lSi>7.  should  there  l>e  a  moderate  or  ordinary 
precipitation,  the  sluices  at  the  waterway  might  lie  maintained  closed  for  a  numlwr  of  weeks,  or 
until  some  date  in  August  or  September,  depending  ujkmi  the  amount  of  rainfall,  it  l*?ing  in  this 
case  as  in  all  others  the  effort  during  this  period  of  the  year  to  keep  the  lake-surface  elevation 
as  near  to  110  as  practicable,  or  possibly  a  little  below  it. 

The  rainfall  records  show  that  ordinarily  the  month  of  (>ctol>er  may  be  expected  to  l>e  one 
of  comparatively  heavy  precipitation,  and  there  would  seldom  be  years  when 
rUmtln''  mntk  "  it  would  not  be  necessary  to  discharge  considerable  watei  over  the  waste  ways 
during  that  month.  In  the  years  of  specially  heavy  rainfall,  or  possibly  in 
others  of  ordinary  rainfall,  it  would  1m?  necessary  to  open  the  sluices  to  their  full  capacity  for  the 
entire  month,  or  a  little  longer.  The  month  of  Octoljer  is  practically  the  last  opportunity  of  the 
wet  season  to  secure  a  full  lake,  and  that  should  certainly  be  attained,  even  if  the  effort  to  do  it 
■boald  run  the  lake  somewhat  als>ve  the  maximum  desired  limit  of  llo  feet,  so  that  on  the  1st  of 
December  a  full  lake  would  exist  as  a  necessary  preparation  for  tbe  succeeding  dry  season. 
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While,  therefore,  no  detailed  instructions  can  be  net  forth  regarding  the  condition  of  the 
sluices  at  the  waste  way  on  specified  dates,  the  general  lines  of  their  operations 
should  be  as  stated  below,  viz: 

1.  A  full  lake  with  surface  probably  a  little  above  llo  on  December  1. 

2.  Waste-way  sluices  closed  at  least  from  aliout  December  1  to  some  date  in  the  early  portion 
of  the  succeeding  rainy  season,  or  throughout  that  season  if  it  be  one  of  unusually  low  precipi- 
tation. 

3.  A  variable  opening  of  waste-way  sluices,  if  necessary,  during  the  intermediate  portion  of 
the  rainy  season,  so  as  to  maintain  the  lake-surface  elevation  but  little,  if  any,  below  110  at  the 
beginning  of  October. 

4.  The  operation  of  waste-way  sluices  during  October  nnd  November  so  as  to  reach  the  1st 
of  December  with  a  full  lake,  or  lake  elevation  probably  a  little  above  110. 

The  mean  velocities  in  the  minimum  sections  of  the  canalized  river  corresponding  to  the 
greatest  discharges  required  in  the  regulation  of  the  lake  are  as  follows: 


Elevation  of  water  at  dam. 
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The  discharge  of  the  river  corresponding  to  the  velocity  of  2.7  miles  per  hour  is  63,200 
r  iothim,  cubic  feet  per  second;  while  that  corresponding  to  3.3  miles  per  hour  is 

77,000  cubic  feet  per  second.  These  estimated  high  velocities  will  occur  but 
rarely,  and  they  will  not  sensibly  inconvenience  navigation.  In  reality  they  are  too  high,  for  the 
reason  that  while  the  overflow  at  the  minimum  river  section  materially  increases  the  areas  of 
those  sections,  it  has  been  neglected  in  this  discussion. 

It  is  probable  that  at  some  periods  of  heavy  rainfall  when  the  lake  is  at  or  near  its  maximum 
elevation,  the  Sabalos  and  other  smaller  rivers  tributary  to  the  San  Juan  between  Fort  San  Carlos 
and  the  Conchuda  dam  may  be  discharging  at  their  greatest  capacity  also  under  the  influence  of 
heavy  rainfalls  on  their  respective  drainage  areas.  It  is  even  possible  that 
'  the  concurrent  flood  inflow  of  these  streams  may  reach  as  high  as  541.000  cubic 
feet  per  second.  The  effect  of  these  aggregate  discharges  on  the  elevation  of 
the  lake  surface  has  been  ignored  for  two  reasons.  In  the  first  place,  their  points  of  discharge 
arc  mostly  far  removed  from  the  lake  and  largely  below  the  steepest  portion  of  the  river  slope. 
Hence  their  effect  upon  the  lake  elevation  would  not  be  great  even  if  these  tributary  flood 
discharges  continued  for  a  considerable  period  of  time.  In  the  second  place,  these  tributary 
flood  discharges  continue  for  a  short  time  only;  in  fact,  in  nearly  or  quite  all  cases  for  less  than 
twenty-four  hours.  Under  such  circumstances  they  can  have  no  material  influence  upon  the 
maximum  elevations  reached  by  the  lake.  The  drainage  areas  from  which  they  flow  arc  all  small 
and  the  total  flood  volume  contributed  by  them  for  short  periods  of  a  few  hours  only  is  insig- 
nificant when  compared  with  the  volume  required  to  raise  to  any  sensible  extent  the  surface  of 
the  lake. 

Again,  in  all  the  preceding  computations  the  volume  of  water  required  for  the  uses  of  the 
canal  has  been  ignored.  Should  this  volume  be  equal  to  a  rate  of  consumption  of  1,000  cubic 
feet  per  second,  a  depth  of  only  0.4  inch  per  month  would  )te  required  to  supply  it,  and  that  is  an 
amount  too  small  for  consideration  in  connection  with  the  tjuestion  of  lake  control. 

The  regulation  will  lie  effected  by  waste  ways  at  the  cast  end  of  the  summit  level.    It  being 
•u  a»d     necessary  to  have  control  of  the  discharge,  a  movable  dam  of  some  form  is 
essential.    The  form  adopted  consists  of  vertically  moving  gates  of  the 
mj  num.  Stoney  type,  each  giving  an  opening  of  30  feet  in  the  crest  of  the  waste  way. 

The  discharge  through  the  upper  section  of  the  canalized  San  .Juan  will  be  63,000  cubic  feet 
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per  second,  with  the  lake  at  110  and  the  pool  immediately  above  the  dam  at  104.  This  will  lie 
reached  nearly  every  year,  but,  as  before  shown,  the  lakes  may  rise,  in  exceptional  circumstances, 
possibly  to  113,  increasing  the  discharge  of  the  river  to  76,0<X)  cubic  feet  per  second,  with  the 
water  at  the  dam  at  104. 

To  produce  such  a  discharge  from  the  lake  the  rainfall  would  have  to  be  extremely  heavy 
over  the  entire  basin  draining  into  it.    There  would  probably  be  a  simultaneous  heavy  rainfall 
over  the  San  Juan  basin  from  the  lake  to  the  dam,  most  of  which  would  reach  the  river  below 
the  constricted  section  which  limits  the  discharging  capacity  from  the  lake,  and  would  increase 
considerably  the  required  discharging  capacity  of  the  wasteway.  This 
f«"!^  .^oJd!*'0"*  tM'  structure  is  therefore  designed  to  discharge  100,000  cubic  feet  per  second, 
with  the  water  in  the  pool  immediately  above  it  at  104. 
It  is  deemed  judicious  to  limit  the  depth  of  water  on  the  crest,  under  normal  conditions,  to 
7  feet,  fixing  the  crest  of  the  waste  way  at  elevation  97.    With  a  high  lake  and  heavy  rainfall  in 
the  district  near  the  dam  the  pool  might,  for  a  short  time,  rise  a  little  above  104.    The  discharge 
[h  |(  °f  100,000  cubic  feet  per  second,  with  7  feet  on  the  crest,  requires  a  weir 

1,51)0  feet  long.   This  is  provided  by  placing  on  the  dam  21  sluice  gates,  each 
of  30  feet  opening,  and  32  similar  ones  at  a  site  about  2,500  feet  from  the  dam  in  Costa  Rica. 
The  latter  -structure  is  designated  "Conchuda  waste  way"  on  the  map.    Its  sluices  will  be 
placed  on  a  concrete  structure,  which  will  have  a  foundation  on  liard  rock. 
Small  ravines  head  near  the  site  on  both  sides,  and  will  require  enlargement 
to  permit  the  water  to  reach  the  waste  way  and  flow  away  from  it  with  moderate  velocities.  The 
plan  of  the  waste  way  and  approaches  is  shown  on  pi.  08. 

The  most  important  structure  on  the  route  is  the  Conchuda  dam.  Before  deciding  on  its 
location  a  large  number  of  borings  were  made  to  ascertain  the  depth  to 
suitable  hard  rock  for  the  foundation,  both  at  the  Conchuda  site  and  at  the 
one  near  Boca  San  Carlos  suggested  b}-  the  Nicaragua  Canal  Commission.  At  the  latter  site  the 
greatest  depth  to  hard  rock  is  120  feet  below  the  surface  of  the  river  at  low  stage.  At  the  Con- 
chuda site  the  greatest  depth  to  hard  rock  is  82  feet,  which  is  very  important,  because  the 
foundations  will  probably  have  to  be  placet!  by  the  compressed-air  process,  and  the  depth  is  well 
within  that  at  which  the  foundations  of  many  bridge  piers  have  been  built  by  the  same  method. 
A  plan  of  the  Conchuda  dam  is  shown  on  pi.  69. 

The  portion  of  the  dam  across  the  river  and  the  swamp  on  the  Costa  Rica  side,  for  a  total 
distance  of  731  feet,  will  consist,  below  low  water,  of  caissons  placed  close  together  with  the 
joints  between  them  sealed.  Upon  the  platform  thus  made  the  part  above  low  water  will  be 
built  as  a  continuous  monolithic  structure  and  will  nupport  the  sluices  already  mentioned.  From 
each  end  of  this  portion  the  dam  will  be  built  for  a  further  distance  of  100  feet  into  the  hillsides 
in  open  excavations  and  with  cross  section  designed  to  sustain  the  full  head  of  water.  Core 
walls  extend  100  feet  farther  on  the  Costa  Rica  side  and  240  feet  on  the  Nicaragua  side.  The 
total  length  of  the  dam,  including  core  walls,  will  lie  1,271  feet.  The  foundation  is  on  hard  rock 
for  the  entire  length. 

In  its  preliminary  report  this  Commission  estimated  the  time  for  completing  the  entire  work 
on  the  Nicaragua  route  at  altout  ten  years.  This  was  based  on  the  expectation  that  two  years 
would  be  required  for  preparatory  work  and  eight  years  to  construct  the  dam  at  Boca  San  Carlos, 
which  would  be  begun  only  after  a  temporary  harbor  at  Grey  town  was  constructed  and  other 
work  done.  A  more  favorable  site  for  the  dam  having  been  found  at  Conchuda.  its  construction 
is  no  longer  the  controlling  feature.    It  is  estimated  that  this  dam  can  be,  built  in  four  years. 

r«rt.  The  estimated  cost  of  the  dam  and  auxiliary  wasteway  is  as  follows: 

Dam  at  Conchuda,  including  sluices  and  machinery  $4, 017. 650 

Auxiliary  wasteway.  including  sluices,  machinery,  and  approach  channels   2,045,; 


Total  for  dam  and  wasteway    6,  062, 972 
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The  wasteways  for  the  disposal  of  floods  in  the.  several  levels  or  pools  of  the  canal  (the 
Wutr»aj> tor  r»*ii.ti<>.  summit  level  excepted)  are  simple  overfall  weirs,  with  the  crests  at  the 

i  »e? ru  ia  pool*.  elevation  of  lowest  water  surface  in  the  pool.    The  areas  of  the  watersheds 

»'"«»"  ■**  which  drain  into  the  several  pools,  and  tha  areas  permanently  submerged, 

are  for  the  eastern  division  approximately  as  follows: 


iSo.  1  to  iM  k  No.  2.. 
Look  No.  2lo  lock  So.  3.. 
Lock  No.  3to)ork  No.  4. 


The  areas  for  the  division  west  of  the  lake,  while  not  accurately  determined,  are  known 
to  be  small. 

The  eastern  division  is  the  region  of  heaviest  rainfall.  The  ground  is  generally  saturated, 
the  slopes  steep,  and  the  basins  small  in  area,  so  that  the  run-off  is  rapid  and  its  ratio  to  rainfall 
unusually  large.  The  greatest  observed  rainfall  in  twenty-four  hours,  as  already  stated,  occurred 
at  Greytown,  in  November,  l.WW,  and  amounted  to  12. -18  inches,  of  which  8  inches  fell  in  six 
hours.  During  the  same  storm  at  Lake  Silico  10.50  inches  fell  in  six  hours.  The  wasteways 
provide  for  a  rainfall  of  12  inches  in  twelve  hours,  the  total  amount  falling  on  the  areas  not  sub- 
merged reaching  the  pool  within  twenty-four  hours.  The  emlmnkments 
are  given  a  freeboard  of  5  feet  above  the  level  to  which  the  assumed  floods 
would  rise,  increased  where  the  floods  in  the  San  Juan  rise  above  the  flood  levels  in  the  canal. 
The  data  concerning  the  flood  levels  of  the  San  Juan  are  necessarily  not  exact. 
These  assumed  rainfalls  and  run-offsare  greater  than  are  likely  to  occur;  but  if  they  should 
be  exceeded  the  works  would  not  be  endangered.  If,  for  example,  there  should  be  a  continuous 
rainfall  of  1  inch  per  hour,  extending  indefinitely,  the  freeboard  would  be  reduced  in  the  lower 
end  of  the  pool  between  lock  No.  1  and  lock  No.  2  to  3.5  feet.  Such  a  rainfall  continued  for 
twenty-four  hours  is  without  precedent  on  this  continent,  so  far  as  known.  Plans  of  wasteways 
for  the  eastern  division  are  shown  on  pi.  67. 

A  small  wasteway  is  provided  in  each  of  the  levels  between  the  summit  level  and  the  Pacific. 
Each  of  these  is  to  be  100  feet  in  length.  In  the  level  between  lock  No.  5  and  lock  No.  6  thjB 
wasteway  and  channel  leading  therofrom  will  consist  simply  of  a  cut  through  sound  rock  to  the 
Rio  Grande,  the  bed  being  at  the  minimum  canal  level  at  the  canal  bank,  and  sloping  thence  toward 
the  river.  The  wasteway  in  the  level  l>etween  lock  No.  <5  and  lock  No.  7  is 
to  be  similar  in  every  way.  In  the  next  level  toward  the  Pacific,  which  ends 
at  the  tide  lock,  there  is  no  site  for  a  wasteway  with  a  rock  foundation,  but 
the  water  in  the  canal  will  be  12  or  15  feet  below  the  surface  of  the  valley  at  the  upper  end  of 
the  level,  and  but  little  below  it  at  the  lower  end.  It  is  proposed  here  to  form  a  wasteway  by 
excavating  a  channel  in  the  earth  from  the  canal  to  the  river  and  to  pave  this  for  a  distance  of 
about  500  feet  from  the  canal.  The  amount  of  water  to  be  discharged  here  is  small,  and  as  the 
canal  will  be  below  valley  level,  a  break  in  the  canal  bank  will  Ik?  impossible. 

Some  of  the  rock  which  will  be  found  in  the  cuts  is  much  disintegrated.  Rock  from  which 
no  cote,  or  only  small  pieces,  can  lie  obtained  by  the  diamond  drill  is  classi- 
fied in  the  estimates  as  soft  rock.  The  rock  thus  classified  is  usually  very 
soft  on  top,  gradually  becoming  harder  farther  down  and  passing  into  the  material  classified  a* 
bard  rock,  where  cores  nearly  continuous  are  obtained.  For  the  purpose  of  making  the  estimate, 
it  is  assumed  that  the  soft  rock  for  half  its  depth  will  require  facing  with  a  retaining  wall.  The 
top  of  the  wall,  5  feet  ul>ove  the  water  surface  in  the  canul.  will  be  5  feet  wide.  The  face  will 
be  vertical.  The  back  will  also  be  vertical  for  10  feet  from  the  top  and  below  that  point  will 
have  a  batter  of  2  on  1. 
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The  project  now  presented  is  based  upon  a  careful  and  detailed  examination  of  the  physical 
..  conditions  of  the  entire  route.    The  line  has  been  marked  out  on  the  ground, 

improvements  bare  been  made  in  location,  and  the  subsurface  materials  have 
been  explored  by  means  of  borings,  many  of  which  have  lieen  made  with  diamond  drills. 
Samples  of  all  materials  have  been  obtained,  and  the  classification  is  based  on  a  careful  study  of 
them.  The  completeness  of  the  system  of  borings  will  be  evident  on  an 
'examination  of  the  maps  and  profiles.  The  alternative  dam  sites  at  Boca 
San  Carlos  and  Conchuda  have  received  special  attention.  At  each  place  three  lines  of  borings, 
100  feet  apart,  were  made  from  bluff  to  bluff,  the  borings  generally  being  100  feet  apart  on  each 
line,  reduced  to  50  feet  where  marked  depressions  in  the  rock  surface  had  been  revealed  or 
indicated  by  the  earlier  borings. 

With  these  data  at  hand,  it  is  believed  the  difficulties  of  the  route  arc  fully  disclosed.  Should 
construction  be  decided  on,  doubtless  minor  improvements  in  location  could  be  made,  particularly 
in  the  section  Wtween  the  Conchuda  dam  and  Grey  town,  where,  on  account  of  the  dense 
vegetation,  one  can  see  but  a  short  distance  from  any  point. 

A  few  explorations  of  considerable  magnitude  were  made  to  avoid  special  difficulties  on  this 
The  first  one  to  be  made  was  to  ascertain  whether  there  existed  a  practical  route  from 
tnm  i>p»r  tne  •*Hev  °f  the  Juan  to  that  of  the  Indio.  For  years  vague  but  pcr- 
.  ixtk.  sistent  rumors  of  the  existence  of  a  low  pass  in  the  divide  between  the  head- 
waters  of  the  Machuca  Hiver  and  the  Indio  have  been  current.  These  reports 
were  made  chiefly  by  rubber  hunters,  the  pioneers  of  this  region,  and  considerable  credence  was 
given  to  them  by  many  persons.  If  such  a  pass  could  lie  found,  and  the  canal  led  into  another 
valley,  avoiding  the  difficulties  of  the  Lower  San  Juan,  the  change  would  lie  of  great  importance. 
A  dam  across  the  San  Juan  River  at  Machuca  Rapid-  could  be  built  more  quickly,  and  would 
cast  much  less  than  at  Conchuda  or  any  other  point  below  Machuca;  but  a  canal  in  the  San  Juan 
Valley  between  Conchuda  and  Machuca  would  be  very  expensive  on  account  of  the  hilly  character 
of  the  country. 

Under  the  direction  of  this  Commission  a  search  for  such  a  route,  extending  over  several 
months,  was  made  by  a  well-equipped  party.  Surveys  were  made  up  the 
Bartola  and  Machuca  rivers,  with  a  view  of  utilizing  the  Machuca  site  for 
the  San  Juan  River  dam.  The  survey  was  carried  up  the  Bartola  to  a  point  638  feet  above  sea 
level  without  reaching  the  summit,  and  the  route  being  manifestly  impracticable,  the  survey  was 
stopped.  A  survey  was  also  made  up  the  Machuca  River,  connecting  with  a  survey  of  the  Indio 
and  its  tributary,  the  Negro.  The  divide  is  544  feet  above  sea  level,  and  it  would  require  a  sum- 
mit cut  '244.  miles  long  and  475  feet  deep  at  the  maximum  to  carry  Lake  Nicaragua  level  across  it. 
The  cost  of  this  work  alone  would  be  greater  than  that  of  the  entire  canal  from  Machuca  to  the 
sea  by  the  adopted  route. 

It  was  decided  also  to  examine  the  La  Cruz  del  Norte,  which  discharges  into  the  San  Juan 
between  Machuca  Rapids  and  Conchuda.  If  this  route  had  proved  practicable  the  Conchuda 
ilam  would  still  be  required.  The  survey  was  carried  over  the  divide  to  the  Salvador,  a  branch 
of  the  Negro.  The  summit  was  4tfl»  feet  altove  sea  level,  and  a  summit  cut  15i  miles  long  would 
have  to  l>e  made.  The  cost  of  the  canal  by  this  route  would  bo  much  greater  than  by  the  one 
adopted. 

In  the  district  between  the  San  Francisco  hills  and  lock  No.  -1  borings  along  the  center  line 
of  the  canal  revealed  two  sand  deposits— one  west  of  Tambor  Grande  ridge,  extending  about  a 
mile  along  the  canal  line,  with  sand  a  little  below  the  grade  of  canal  bottom, 
and  the  other  east  of  Tamborcito  ridge,  where  the  prism  of  the  canal  would 
be  partly  in  sand.  Borings  were  made  to  ascertain  the  limits  of  the  sand 
deposits,  as  well  as  surveys  for  a  location  farther  inland.  It  was  ascertained  that  such  a  location, 
avoiding  the  sand  deposits,  was  practicable,  but  the  cost  of  the  canal  would  be  greater  than  by 
the  adopted  route. 
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A  Mirv-v  was  also  made  of  a  line  which  leaven  the  adopted  one  15J-  miles  from  the  Caribbean, 
passes  through  Lake  Silico,  and  continues  to  Grcvtown.  The  line  would  be 
more  direct,  and  the  existing  navigation  from  Greytown  to  Lake  Silico, 
which  could  easily  be  improved,  and  the  narrow-gauge  railroad  recently  built  from  Lake  Silico 
to  the  San  Juau  River  might  be  useful  in  the  earlier  period  of  construction.  IjckU.  No.  1  was 
located  in  the  hills  on  the  west  side  of  Lake  Silico,  and  the  site  was  bored.  The  surface  material, 
which  was  clay,  was  over  the  greater  part  underlaid  by  rock.  This  proved  to  be  a  volcanic 
overflow,  underlaid  by  mud  and  sand.  At  the  upper  end  of  the  lock  site  the  lock  foundation 
would  have  been  in  the  sand.  A  good  lock  site  having  been  found  on  the  adopted  line,  the  one 
through  Lake  Silico  was  abandoned.  It  is  still  possible  that  a  better  location  may  be  found  in 
this  vicinity. 

As  already  stated,  the  movement  of  the  sand  along  the  coast,  which  at  Greytown  seems  to 
be  at  the  maximum,  decreases  as  the  mouth  of  the  Indio  is  approached.  This  stream  doubtless 
brings  down  some  sand  and  silt  during  floods.  The  amount  is  unknown,  but  is  probably  small. 
Immediately  north  of  its  mouth  a  forest  growth,  fringing  the  ocean  front,  indicates  that  the  shore 
line  is  not  now  being  subjected  to  much  change.  In  view  of  the  small  sand  movement  in  the 
neighborhood  of  the  mouth  of  the  Indio  and  the  apparent  stability  of  the  shore  line  there,  it  was 
India  roat*  thought  advisable  to  locate  an  alternative  route  from  lock  No.  1  to  a  harbor 

site  at  that  place.  The  line  was  a  continuation  of  the  tangent  through  lock 
No.  1  to  a  point  near  the  sea,  where  it  curved  slightly  to  the  harbor  and  entered  the  sea  on 
another  tangent.  It  crosses  the  San  Juanillo  and  Deseado  near  their  junction.  These  streams 
would  be  diverted  through  a  channel  northwest  of  and  practically  parallel  to  the  canal  line  and  at 
a  safe  distance  from  it,  and  discharged  into  the  sea  to  Che  northward  of  the  harbor. 

This  alternative  route  is  of  about  the  same  length  as  the  adopted  one  to  Grey  town,  but  has 
a  little  less  curvature.  The  fore  shore  of  the  coast  is  flatter  than  in  the  vicinity  of  Greytown, 
requiring  longer  jetties  to  secure  a  harbor.  The  jetties  should  converge  seaward  to  give  a  large 
area  outside  the  shore  line  in  which  the  force  of  the  waves  may  expend  themselves,  as  at 
Ymuiden.  The  first  cost  of  this  alternative  route,  both  for  excavation  and  harbor  jetties,  would 
be  greater  than  that  of  the  adopted  one.  There  is  reason  to  believe,  however,  that  the  cost  of 
maintaining  the  harbor  would  bo  less,  and  possibly  the  saving  in  this  respect  would  be  sufficient 
to  warrant  the  greater  expenditure  for  construction. 

The  harbor  site  at  Greytown,  on  the  other  hand,  has  one  important  advantage,  that  a 
harbor  for  light-draft  vessels  can  be  formed  in  less  time.  Protection  to  the  entrance  to  such 
a  harbor  would  be  afforded  by  the  east  jetty  before  its  construction  was  far  advanced.  An 
entrance  with  about  18  feet  of  water,  opening  into  Greytown  I^agoon,  would  be  of  great  value 
for  the  landing  of  materials  to  be  used  in  the  construction  of  the  railroad  and  canal.  Moreover, 
an  entrance  at  Greytown  would  make  it  practicable  to  trausfer  materials  to  the  river  steamers, 
which  in  the  earlier  stages  of  the  work  would  be  of  considerable  value.  The  Commission 
estimates  that  such  a  harbor  could  be  opened  at  Greytown  in  about  two  years. 

A  working  harbor  could  also  be  constructed  at  the  Indio  site,  but  as  the  entrance  there 
opens  more  directly  seaward  both  jetties  would  have  to  be  commenced  and  built  farther  out  to 
give  adequate  protection  and  would  require  considerable  more  time.  Since  the  formation  of  the 
working  harbor  is  preliminary  to  the  beginning  of  canal  construction  proper  this  additional 
period  required  at  the  Indio  site  would  delay  by  a  like  amount  the  opening  of  the  canal  itself. 

The  data  concerning  the  Indio  route  are  not  so  well  ascertained  as  those  relating  to  the 
adopted  route  terminating  at  Greytown,  but  its  advantage  in  respect  to  maintenance  of  the 
harbor  can  hardly  be  doubted.  The  Commission  believes,  however,  that  it  is  practicable  to 
maintain  a  harbor  at  Greytown  which  will  be  fully  as  serviceable  in  every  way,  and  regards  its 
advantages  as  a  working  harbor  as  of  such  importance  that  its  estimates  are  based  on  tliat  location. 

Mean  sea  levels  of  the  Pacific  at  Brito  and  of  the  Atlantic  at  Greytown  were  determined 
by  the  Nicaragua  Canal  Commission  in  1898  and  18'.H>  by  a  series  of  tide  observations  at  each 
place  and  by  a  line  of  precise  levels  from  Greytown  to  Ij»ke  Nicaragua, 
and  from  Lake  Nicaragua  to  Brito.  The  levels  across  the  lake  were  trans- 
ferred by  water  level  in  the  lake,  a  series  of  observations  extending  over  a  period  of  twenty  -nine 
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days  being  taken  for  this  purpose.  As  thus  determined,  mean  sea  level  in  the  Caribbean  Sea  at 
Greytown  was  apparently  0.9»  of  a  foot  above  that  at  Brito  in  the  Pacific,  but  during  this 
period  the  Pacific  Ocean  at  Panama,  as  determined  by  the  tide  tahles  of  the  United  States  Coast 
and  Geodetic  Survey,  was  1  foot  below  the  normal.  Assuming  this  to  be  true  at  Brito,  and 
there  seems  to  be  no  reason  for  doubting  it,  the  mean  level  of  the  two  oceans  would  be  the  same. 

Good  sand  for  construction  purposes  can  be  had  in  large  quantities  in  the  bed  of  the  lower 
San  Juan,  as  well  as  on  the  seashores.  There  are  ample  quantities  of  good  stone  for  rubble  and 
concrete.  Cement  is  not  now  manufactured  in  Nicaragua,  and  it  will  probably  l>e  necessary  to 
import'it.  There  are  now  in  Nicaragua  small  dams,  cisterns,  indigo  vats,  and  other  constructions 
built  of  concrete,  which  are  quite  old  and  in  excellent  state  of  preservation.  Concrete  ought  to 
last  indefinitely  in  the  mild  climate  of  Central  America.  There  is  an  ample  supply  of  stone  on 
both  sides  of  the  lake  suitable  for  jetty  construction. 

A  railroad  for  construction  purposes  will  be  necessary,  and  provision  has  been  made  for 
^  building  one  from  Greytown  to  the  mouth  of  the  Sabalos  River,  and  from 

the  west  shore  of  the  lake  to  Brito.  The  intervening  space  can  be  traversed 
by  boats,  the  river  between  Fort  San  Carlos  and  the  Sabalos  being  deep  enough  to  accommodate, 
without  improvement,  such  vessels  as  can  reach  the  deep  water  of  the  lake  from  the  San  Juan. 
It  is  possible  that  the  portion  of  the  railroad  between  the  Conchuda  dam  and  Sabalos  might  be 
dispensed  with,  as  the  work  between  those  points  is  almost  entirely  in  the  river,  but  it  was 
thought  best  to  provide  convenient  communication  between  the  two  oceans,  as  a  transfer  of 
material  and  men  from  the  east  to  the  west  side  of  the  lake,  or  from  the  west  to  the  east  side, 
might  liecome  important.  The  portion  of  the  river  between  the  dam  and  Sabalos  is  navigable 
only  for  small  steamers. 

The  railroad  has  been  located  on  the  south  side  of  the  canal,  with  the  grade  not  exceeding 
0.5  per  cent.  It  is  to  be  of  standard  gauge,  supplied  with  sidings,  stations,  and  water  tanks,  and 
fully  equipped  with  the  necessary  rolling  stock.  The  estimate  is  made  on  the  basis  of  $75,000 
per  mile  for  the  railroad  completed  and  ready  for  operation. 

Summing  up  the  various  items,  the  total  estimated  cost  of  constructing  the  Nicaragua  Canal 
is  as  follows: 


•ircjtown  Harbor  and  entrance  

Strlton  from  Ureytown  Harbor  to  lock  So.  I.  Including  approach  wall  to  lock  

Diversion  of  Lower  San  Juan  

MvrHon  o(  San  .luanlllo    

Lock  No.  I.  including  rxoavation  

taction  from  lock  So.  I  to  lork  So.  2,  Including  approach  walln,  embankment*,  and 

Lcck  S<>.  2,  Including  rxca ration  

Section  from  lock  No.  2  to  lock  No.  S.  Including  approach  walls,  embankment.,  and 

Lock  So,  S,  Including  excavation  ., 

Section  from  lock  No.  3  to  lock  No.  4.  Including  approach  walls,  embankment*,  and 

Ufk  No.  4,  Including  excavation  

(Section  from  lock  So.  4  to  Han  Juan  River,  Including  approach  wall  and  e 
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An  estimate  has  been  mode  of  the  time  required  to  pa.vs  through  the  canal  by  ships  of  several 
types,  the  details  of  which  are  given  in  Appendix  G.  The  estimated  time  is  thirty  hours  for  a 
ship  of  average  size,  4<M)  feet  long,  50  feet  beam,  and  24.5  feet  draft,  and  thirty-seven  and  six- 
tenths  hours  for  a  ship  650  feet  long,  70  feet  beam,  and  32  feet  draft,  which  corresponds  closely 
with  the  largest  ships  afloat. 

The  following  is  a  brief  summary  of  the  work  that  has  has  been  done 
i.TruVMpinJ^x"^.*"/.  h.v  tne  corporation  known  as  the  Maritime  Canal  Company  of  Nicaragua  in 
the  construction  of  a  canal  on  the  Nicaragua  route: 

The  annual  report*  of  the  Maritime  Canal  Companj-  for  the  year  188)*  and  subsequent  thereto, 
made  in  pursuance  of  the  requirements  of  the  act  of  Congress  incorporating  the  company,  show 
that  actual  work  of  construction  was  begun  October  8,  188!*,  and  was  suspended  some  time  in 
1893.  During  this  period  of  over  three  years  comparatively  little  work  was  accomplished.  In 
18**3  the  Nicaragua  Canal  Construction  Company,  with  which  a  contract  was  made  by  the 
Maritime  Canal  Company  for  construction,  suspended  payments  and  work  ceased. 

The  report*  of  the  company  show  that  during  this  period  a  telegraph  line  was  built  from 
Greytown  to  Castillo,  where  it  connected  with  the  lines  belonging  to  the  Nicaraguan  Govern- 
ment. Other  telegraph  and  telephone  lines  were  established  to  connect  headquarters  with  some 
of  the  camps  or  stations. 

A  single-track  standard-guage  railroad  was  built,  11J  miles  in  length,  from  Greytown  to  a 
point  between  the  sites  of  the  first  two  locks,  and  is  reported  to  have  been  equipped  with  4 
locomotives,  50  cars,  and  other  requisites.  Much  of  this  railroad  was  built  across  a  swamp, 
requiring  timber  cribbing,  on  which  a  temporary  track  was  laid,  and  the  permanent  embankment 
was  formed  of  sand  hauled  by  trains  from  the  canal  spoil  banks  near  Greytown.  A  number  of 
buildings,  workshops,  quarters,  hospitals,  and  storehouses  were  also  constructed.  In  all,  31* 
buildings,  having  a  floor  space  of  75,902  square  feet,  sheds,  water  tanks,  and  other  smaller 
structures  arc  reported  as  having  been  constructed,  in  addition  to  wharves  equipped  for  unloading 
heavy  freight. 

A  jetty  or  pier  was  constructed  for  securing  an  entrance  into  Greytown  Lagoon  from  the 
sea.  It  was  built  42  feet  wide,  of  creosoted  piles  and  timber,  and  filled  with  brush,  stone,  and 
concrete  blocks.  It  extended  about  937  feet  into  the  sea.  The  pier  was  intended  to  intercept 
the  westward  drift  of  the  bench  sand  and  cause  an  opening  to  be  formed  into  the  lagoon,  which 
it  did.  The  current  soon  deepened  it  to  about  7  feet,  permitting  the  dredges  which  liad  been 
purchased  by  the  canal  company  to  he  floated  in.  Afterwards  the  entrance  was  still  further 
deepened  by  dredging  to  a  depth  reported  as  about  15  feet.  The  channel  has  since  been  closed 
by  sand,  the  jetty  is  much  decayed,  and  some  of  it  washed  into  the  sea. 

The  company  brought  to  Greytown  six  dredges  which  had  previously  worked  on  the 
Panama  Canal.  In  the  reports  to  the  Secretary  of  the  Interior  it  is  stated  that  seven  were  pur- 
chased. One  was  said  to  have  been  lost  at  sea  between  Colon  and  Greytown.  Besides  the 
dredging  done  in  the  sea  entrance  to  the  lagoon,  some  was  done  to  provide  anchorage  and 
access  to  the  company's  buildings  and  shops  and  also  on  the  canal  proper.  This  latter  work  was 
done  by  an  elevator  dredge,  making  a  single  cut  for  a  distance  inland  of  about  4.350  feet,  with  a 
width  of  107  feet  and  depth  of  1GJ  feet.  This  was  followed  by  another  cut  of  about  3,000  feet 
in  length,  the  width  of  the  double  cut  being  279  feet.  There  has  been  no  apparent  deterioration 
in  this  excavated  portion  of  the  canal. 

The  canal  company's  reports  state  that  important  work  had  been  done  on  the  Machuca  Hapids 
and  quantities  of  rock  removed  from  the  bed  of  the  San  Juan  at  that  point.  The  canal  line  wa-* 
reported  cleared  of  timber  for  a  distance  of  20  miles  from  the  Atlantic  coast.  The  company  also 
reported  that  8  miles  of  the  route  of  the  canal  on  the  west  side  of  the  lake  was  cleared  of  timber 
and  undergrowth  and  that  the  line  of  the  railroad  which  was  to  extend  from  the  lake  to  the  Pacific 
was  carefully  surveyed  and  located. 
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Nearly  all  of  the  property  of  the  Maritime  Canal  Company,  including  dredges,  boats,  tugs, 
etc..  has  gone  to  ruin,  except  the  railroad  and  the  4,350  feet  of  partially  constructed  canal.  The 
buildings  now  standing  are  in  bad  condition.  Some  of  them  in  1H'J7  were  capable  of  »>eing 
repaired  and  were  used  by  the  employees  of  the  Nicaragua  Canal  Commission  and  later  by  the 
employees  of  the  Isthmian  Canal  Commission. 

Practically  none  of  the  property  would  have  any  value  to-day  in  the  construction  of  the  canal, 
except,  possibly,  the  canal  excavation  made  from  Grey  town  Lagoon  inland,  and  this  would  be 
of  value  only  as  part  of  a  channel  for  the  diversion  of  the  San  Juanillo  River.  It  is  now  under- 
stood that  the  failure  of  the  Maritime  Canal  Company  to  complete  the  canal  within  the  time 
required  by  the  concession  ha«  worked  the  forfeiture  of  the  latter,  and  that  all  the  property  of 
the  company  in  Nicaragua  lias  been  taken  possession  of  by  the  Nicaraguan  Government. 


CHAPTER  VII. 


EAHTHQUAKES,  V0LCANOE8,  CLIMATE, 

« 

So  much  has  been  written  upon  the  liability  of  an  isthmian  canal  to 
injury  or  destruction  by  earthquakes  that  a  brief  discussion  of  the  sub- 
ject seems  desirable. 

The  cause  of  earthquakes  is  not  well  understood,  but  amid  the  obscurity 
surrounding  the  subject  there  are  a  few  salient  facts  which  seem  to  be 
generally  accepted. 

The  tirst  is  that  the  geographical  distribution  of  volcanoes  corresponds  with  the  areas  most 
subject  to  earthquakes.  One  of  the  most  celebrated  and  destructive  earthquakes  known  to 
history— that  of  Lisbon  in  1755— occurred  far  from  any  volcano;  and  so  with 
that  of  Now  Madrid,  Mo.,  in  1812,  and  that  of  Charleston,  S.  C,  in  1886; 
but  the  general  statement  is  correct,  that  they  are  more  frequent  in  volcanic 
countries  than  elsewhere,  though  there  is  probably  no  part  of  the  earth's  surface  which  is 
entirely  exempt  from  these  disturbances.  It  does  not  follow  that  volcanoes  and  earthquakes 
bear  to  each  other  the  relation  of  cause  and  effect,  but  it  is  highly  probable  that  they  represent 
different  manifestations  of  the  same  subterranean  forces." 

The  doctrine  that  volcanoes  are  safety  valves  which  diminish  the  violence  of  earthquakes  in 
their  vicinity  is  accepted  by  such  writers  as  Baron  von  Humboldt,  Sir  Charles 
" *  '   "     Lyell,  Prof.  Charles  Daubeny,  and  J.  La  Conte.* 
In  general  terms,  then,  the  region  of  volcanoes  is  the  region  of  earthquakes,  but  the  imme- 
diate vicinity  of  the  volcanoes  is  not  necessarily  the  most  dangerous  part  of  the  region. 

The  location  of  the  principal  volcanoes  in  the  part  of  the  world  where  lies  the  isthmus  is 
shown  on  plate  70.    From  a  glance  at  this  map  it  is  evident  that  the  entire 
MBiV'rlwt^™**  **  ,<>l   isthmus  between  North  and  South  America  is  a  volanic  region.  Humboldt 
thus  speaks  of  it:  "The  grandest  example  of  a  continental  volcanic  'chain' 
is  offered  by  the  great  rampart  of  the  Andes  extending  from  the  southern  part  of  Chile  to  the 
northwest  coast  of  America. "e    No  portion  of  it  is  exempt  from  earthquakes. 

The  record  of  those  which  have  occurred  is  meager,  being  as  a  rule  confined  to  those  severe 
enough  to  inflict  damage  upon  buildings  or  otherwise  attract  general  atten- 
tion. The  most  complete  catalogue  to  which  the  Commission  has  liad  access 
is  that  prepared  by  Mr.  F.  de  Montessus  de  Ballore,d  published  in  1888.  It  covers  the  entire 
period  from  the  time  of  the  Spanish  conquest  to  the  year  1886.  No  very  important  earthquake 
has  occurred  upon  either  the  Nicaragua  or  Panama  lines  since  the  latter  date. 


n"  Earthquakes,"  by  John  Milne.    I).  Appleton  A  Co.,  N.  Y.,  1899. 

*  Humboldt*!  "Cosmos,"  Sabine's  translation,  eighth  edition,  Vol.  I,  p.  202;  "Principle*  of  Geology,"  by 
Sir  Charles  Lyell,  first  American  edition,  Vol.  I,  p.  32;  "  Volcanoes,"  by  Charles  Daubeny,  wcond  edition,  p.  691 ; 
«'  Element*  of  Otology,"  by  J.  Lc  Conte,  fourth  edition,  p.  106. 

'■Cornnon,  Vol.  I,  p.  22H. 

•'Tremblemente  de  Terre  et  Eruption*.  Volcaiiique*  au  Centre- Ameriquc,  by  F.  de  Montessus  de  Bailors,  p.  61. 
Societe  de»  Sciences  Naturelles  de  Saone-et-Loire,  Dijon,  1888. 
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The  record  for  points  upon  the  line  of  the  Nicaragua  Canal  shows  14  earthquakes.  Two  of 
these  were  felt  at  Greytown,  whieh  has  l»een  supjwaed  by  some  writers  to 
n«*ii«"*k*"  **  Mf*™"  be  exempt.  The  only  one  whieh  is  reported  to  have  caused  serious  injury 
was  that  of  1844 — Rivas  was  almost  destroyed,  and  great  damage  was  done  at 
Grey  town.  Rivas  is  4  miles  from  the  canal  line,  and  is  the  only  town  of  consequence  in  that 
part  of  Nicaragua.  It  has  had  a  continuous  existence  since  a  period  antedating  the  conquest, 
when  it  was  known  as  Nicarao.    It  was  subsequently  known  as  Nicaragua. 

For  Panama  the  records  show  28  earthquakes.  Of  these,  12  occurred  in  the  three  years 
18K2,  1883,  and  1884,  which  illustrates  the  incompleteness  of  the  record  as  a  whole.  The  only 
one  that  could  lie  called  destructive  was  that  of  1021,  which  destroyed  nearly  all  the  houses  in 
Panama.  The  next  most  severe  was  that  of  Septeml>er  7,  1882.  During 
^lurutqaakn  ■■  hnu  t;},;^  earthquake  a  part  of  the  front  of  the  cathedral  in  Panama  was  thrown 
down  and  the  headquarters  building  of  the  canal  company  was  cracked;  the 
railroad  had  its  track  and  roadbed  in  places  thrown  out  of  line,  and  the  masonry  of  three  or  four 
bridges  and  culverts  was  damaged;  at  Las  (.'races  the  church  was  thrown  down;  at  Colon  some 
lives  were  lost  and  crevasses  were  opened,  and  the  Jamaica  telegraph  cable  was  broken. 

It  is  evident  that  this  list  is  not  complete  enough  to  justify  a  comparison  between  the 
Nicaragua  and  Panama  routes  as  to  either  the  number  of  earthquakes  or  their  severity.  They 
are  on  precisely  the  same  footing  historically  as  they  are  geographically, 
rn'lhn"*" In  neither  case  is  there  recorded  any  great  disasters  such  as  have  occurred 
in  neighlioring  countries.  The  earthquake  of  Caracas  to  the  eastward  in 
1812  and  that  of  Jamaica  to  the  northward  in  ltf!*2  are  well  known  as  among  the  most  destructive 
in  history.  To  the  northwestward  the  town  of  San  Salvador  has  been  ruined  ten  times  and 
that  of  Guatemala  seven  times.  To  the  southward  the  earthquake  of  Riobamba,  in  the  province 
of  Quito,  in  1797.  was  one  of  the  most  terrible  phenomena  in  the  history  of  the  globe."  With 
the  exception  of  the  injury  to  Panama  in  1H21  and  to  Rivas  in  1844,  the  worst  that  lias  ever 
happened  at  the  isthmus  upon  either  line  was  to  throw  down  or  crack  a  few  walls;  and  even  in 
those  cases  it  is  to  be  remembered  that  comparatively  few  of  the  houses  were  substantially  built. 

The  internal  disturbance  which  results  in  an  earthquake  is  transmitted  to  any  given  point  of 
the  earth's  surface  in  the  form  of  an  elastic  wave  of  compression,  and  its  effects  may  be  of 
infinite  variety,  depending  upon  the  varying  elasticity  of  the  different  media  through  which  it 
passes,  and  their  shape,  as  well  as  the  strength  and  distance  of  the  original 
of  impulse.  The  resulting  motion  may  be  vertical,  horizontal,  or  oblique,  and 
a  circular  or  twisting  effect  may  lie  produced  if  the  direction  of  the  force  be 
not  in  a  vertical  plane  passing  through  the  center  of  gravity  of  the  object  acted  upon.  Twisting 
motion  would  also  be  produced  by  two  waves  crossing  each  other.  The  ground  may  bo  elevated 
or  depressed,  and  fissures  may  be  opened,  these  effects  being  sometimes  temporary  and  some- 
times permanent.  The  effect  of  the  undulations  of  the  earth's  surface  upon  any  structure 
increases  with  the  height  of  the  structure  above  the  ground.  A  force  which  would  leave  the 
foundation  intact  might  throw  down  a  high  wall. 

The  works  of  the  canal  will  nearly  all  of  them  be  underground.    Even  the  dams  are  low 
compared  with  the  general  surface  of  the  country,  and  with  their  broad  and  massive  foundations 
may  be  said  to  form  part  of  the  ground  itself,  as  they  are  intended  to  do. 
mM""'  ™l  markt  U  The  locks  will  all  be  founded  upon  rock.    It  does  not  seem  probable  that 
works  of  this  kind  are  in  any  serious  danger  of  destruction  by  earthquakes 
in  a  country  where  lofty  churches  of  masonry  have  escaped  with  a  few  minor  injuries. 

When  an  earthquake  originates  beneath  the  sea,  one  of  its  attendant  phenomena  is  often  a 
tidal  wave,  and  this  is  sometimes  of  enormous  height  and  destructive  character.    At  Lisbon  tho 
tmii  «■»>.  Mea  row'  lo  14  m>i£nt  of  50  fort  above  its  ordinary  level.*    With  a  given  force 

of  impulse,  the  dimensions  of  such  a  wave  must  l>ear  some  relation  to  the 
depth  and  area  of  the  water  disturbed.    A  lake  like  that  of  Nicaragua  is  insignificant  compared 


-Cosmo*,  Vol.  1,  p.  194.  Keith  Johnston'H  Physical  Allan,  p.  40. 
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with  the  ocean.  It  is  not  probable  that  a  tidal  wave  of  great  proportions  could  be  generated 
therein.    The  probabilty  is  still  less  for  Lake  Bohio. 

It  is  possible  and  even  probable  that  the  more  accurately  fitting  portions  of  the  canal,  such  a* 
the  lock  gates,  may  at  times  be  distorted  by  earthquakes,  and  some  incon- 
venience may  result  therefrom.  That  contingency  may  be  classed  with  the 
accidental  collision  of  ships  with  the  gates,  and  is  to  lie  provided  for  in  the  same  way,  by  dupli- 
cate gates. 

It  is  possible  also  that  a  fissure  might  open  which  would  drain  the  canal,  and  if  it  remained 
|ii]i   rjr(ii  open,  might  destroy  it.    This  possibility  should  not  be  erected  by  the  fancy 

into  a  threatening  danger.  If  a  timorous  imagination  is  to  be  the  guide,  no 
great  work  can  be  undertaken  anywhere.  This  risk  may  be  classed  with  that  of  a  great  confla- 
gration in  a  city  like  that  of  Chicago  in  1871,  or  Boston  in  1872. 

It  is  the  opinion  of  the  Commission  that  such  danger  as  exists  from  earthquakes  is  essentially 
the  same  for  both  the  Nicaragua  and  Panama  routes,  and  that  in  neither  ease  is  it  sufficient  to 
prevent  the  construction  of  the  canal. 

The  climate  of  the  Isthmian  Canal  regions  is  generally  damp  and  enervating.  The  tempera- 
ture is  not  extreme,  rarely  rising  as  high  as  95  or  falling  Mow  70'-,  but  the 
excessive  humidity  greatly  restricts  the  rapacity  for  physical  exertion.  The 
lowlands  near  the  coast  have  long  been  known  as  insalubrious,  and  the  seaports  are  subject  to 
fevers.  Perhaps  the  greatest  difficulty  to  be  encountered  in  the  construction 
of  the  canal  will  be  the  procurement  of  an  adequate  force  of  laborers  and  the 
preservation  of  their  health  and  efficiency. 

In  this  respect  the  Panama  route  has  a  lugubrious  history  from  which  the  Nicaragua  route 
is  free.  The  notorious  mortality  which  attended  the  construction  of  the  Panama  Kailroad  and 
later  the  operations  of  the  Panama  Canal  Company  has  taught  a  lesson  which  will  not  soon  be 
forgotten  for  that  route.  Among  the  white  employees  of  this  Commission 
sent  to  Nicaragua  there  were  fewer  cases  of  sickness  than  there  would  prob- 
ably have  been  among  the  same  number  of  men  employed  in  some  parts  of 
the  United  States.  Among  those  sent  to  Panama  the  proportion  of  sick  was  greater.  On  the 
Nicaragua  line  during  the  operations  of  the  Maritime  Canal  Company  the  health  of  the  force  was 
reported  to  be  good.  These  operations,  however,  were  of  a  preliminary  character,  employing 
but  a  limited  number  of  men.  It  is  probable  that  when  ten  or  twenty  thousand  men  are  assembled 
and  the  rank  soil  is  being  turned  up  over  a  widely  developed  line  of  works  the  experience  will  be 
different. 

There  are  some  slight  differences  of  climate.  In  Nicaragua  the  trade  winds  are  more  regular 
than  at  Panama,  tempering  the  heat  ami  removing  miasma  more  effectively;  but.  on  the  other 
hand,  the  rainfall  is  greater  at  Nicaragua,  at  least  for  the  east  side,  and  the  resulting  humidity  is 
greater.  Both  are  covered  with  the  rank  vegetation  peculiar  to  the  Tropics,  and  swamps  abound 
in  both.    The  lessons  taught  at  Panama  should  la?  heeded  for  Nicaragua  also. 

It  is  stated  by  Mr.  Bunau-Varilla.  at  one  time  chief  engineer  of  the  old  Panama  Canal 
Company,  that  out  of  one  hundred  individuals  sent  to  the  Isthmus  not  more 

Lnnai  fruw  l'»»*aia.        ,  ■  •  •  r 

than  twenty,  as  an  average,  could  remain  there,  and  even  these  lost  a  part  of 
their  value.  The  negro  alone  could  perform  manual  labor;  the  white  man  must  supervise  and 
direct.  After  costly  and  fatal  experiments  with  other  races  the  company  ceased  sending  to  the 
Isthmus  as  laborers  any  but  native  Colombians  and  negroes  from  the  British  Antilles,  particularly 
Jamaica.  The  Panama  Kailroad  Company  grants  to  its  white  employees  from  the  United  State* 
two  months'  leave  of  absence  each  year,  with  transportation  to  their  homes. 

Careful  selection,  including  physical  examination,  of  persons  sent  to  the  Isthmus,  a  well- 
organized  hospital  service,  an  efficient  sanitary  supervision  of  camps  and 
barracks,  a  rigid  quarantine  service,  a  liberal  water  supply  and  sewerage 
system,  with  the  authority  and  the  police  force  necessary  to  enforce  the 
rule*,  and  regular  leaves  of  absence  to  white  employees,  are  among  the  requirements  for  a 
successful  prosecution  of  the  work,  and  will  probably  be  found  necessary  at  either  place. 
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Chapter  VIII. 


The  act  of  Congress  under  which  the  Commission  was  appointed  and  the  instructions  of  the 
Chief  Executive  thereunder  require  a  full  and  complete  investigation  of  the 
""  "  Isthmus  of  Panama  with  a  view  to  determining  the  most  feasible  and  practi- 
cable route  across  said  Isthmus  for  a  cuiml.  together  with  the  cost  of  con- 
structing and  placing  the  same  under  the  control,  management,  and  ownership  of  the  United 
States. 

The  right  to  own  and  manage  the  canal  when  constructed  can  not  lie  exercised  without 
control  of  the  territory  through  which  its  line  actually  posses  and  that  immediately  contiguous 
thereto  and  the  ports  or  harbors  at  either  end,  also  that  occupied  by  the  auxiliary  works;  and  in 
order  that  the.  duties  of  the  Commission  may  l>e  clearly  understood,  it  is  important  to  consider 
and  determine  how  far  it  was  contemplated  by  the  law-making  power  that  this  control  should 
extend. 

The  proposition  before  Congress  upon  which  this  legislation  was  based  was  that  the  United 
States  should,  in  a  governmental  capacity,  construct,  maintain,  and  operate- a  navigable  waterway 
through  the  territory  of  foreign  states. 

This  can  not  be  done  under  the  laws  of  nations  without  their  consent,  and  no  treaties  then 
existed  or  have  since  been  concluded  giving  such  consent. 

Treaties  have  been  heretofore  mode  by  the  United  States  and  by  the  Governments  through 
whose  territory  the  different  canal  routes  mentioned  in  the  law  extend  relating  to  this  subject  of 
an  interoceanic  communication,  and  in  all  of  them  these  States  have  expressly  reserved  the  right 
of  sovereignty  and  it  has  been  ivsj)ected  by  our  Government.  They  have  made  a  like  reservation 
in  all  the  contracts  made  with  corporations,  associations,  and  individuals  granting  privileges  to 
enable  them  to  construct  a  canal  by  these  different  routes. 

The  organic  laws  that  the  people  of  these  different  states  have  made  for  themselves  give  no 
authority  to  relinquish  sovereignty  over  any  part  of  their  territory  to  a  foreign  power  for  this 
or  any  other  purpose.  If  the  Government  and  people  were  willing  to  make  such  changes  in  them 
as  would  authorize  the  cession  of  any  part  of  their  territory,  these  changes  could  be  effected  only 
after  long  delays,  that  would  seriously  hinder  and  delay  the  inauguration  of  this  great  undertaking. 

It  must  also  be  retueiubcred  that  this  subject  of  constructing  a  maritime  canal  had  been  before 
Congress  many  times  before  the  law  under  consideration  was  enacted,  and  that  no  proposition  to 
obtain  the  entire  and  absolute  control  that,  sovereignty  gives  was  ever  adopted  by  either  House. 
If  a  departure  from  the  line  of  action  which  had  been  followed  up  to  that  time  was  intended,  it 
would  doubtless  have  been  clearly  expressed. 

The  acquisition  of  the  territory  to  be  occupied  and  the  extension  over  it  of  the  sovereignty 
of  the  United  States,  desirable  and  advantageous  as  it  might  be,  is  not  essential 
Huv.'"'""/' , i  '  «iu  to  tno  *um>88  °f  *u<'"  ■  project  as  the  statute  contemplates.  The  Republics 
nut  r«i<ii<it«.  owning  the  proposed  routes  are  all  friendly  to  an  interoceanic  communica- 

tion, and  there  are  no  constitutional  or  other  legal  obstructions  in  the  way  of 
an  agreemeut,  in  harmony  with  existing  treaty  obligations  l>ctween  any  of  them  and  the  United 
States,  authorizing  tho  latter  to  enter  its  territory  and  excavate  a  canal  therewith  such  additional 
authority  as  may  1k>  necessary  to  make  and  enforce  police  and  quarantine  regulations,  establish 
and  collect  tolls  and  other  proper  charges,  and  protect  the  canal  and  those  engaged  in  its  con- 
struction and  operation  and  the  persons  and  property  using  and  passing  through  it  when  com- 
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pleted,  such  powers  und  privileges  to  be  exercised  subject  to  the  sovereignty  of  the  Republics  in 
which  the  property  is  situated. 

In  order  to  exercise  these  rights  and  perforin  these  functions  the  I'nited  State*  will  require 
the  control  of  a  strip  of  territory  from  sea  to  sea,  including  the  canal  and 
Jmu  "  t*rrtU,T  auxiliary  works,  with  sufficient  space  at  each  terminus  for  all  port  and  harlwr 
accommodations^  including  office*,  warehouse*,  residences  for  officials  and 
workmen,  docks,  light-houses,  and  quarantine  stations.  Within  this  area  those  charged  with  the 
direction  of  the  canal  project  during  the  jwriod  of  construction,  and  with  the  management  and 
operation  of  the  work  and  its  auxiliaries  after  completion,  should  have  power  to  protect  the 
entire  line  from  intrusion  by  evil-dUposed  persons,  prevent  smuggling,  regulate  the  kinds  of 
business  that  ordinarily  require  control,  and  enfore  police,  sanitary,  and  other  appropriate  rules 
and  regulations,  as  well  as  contracts  relating  to  the  construction  and  operation  of  the  canal. 

The  strip  should  be  of  sufficient  width  to  prevent  wrongdoers  from  easily  withdrawing 
bevond  the  limit*  of  police  jurisdiction  and  thus  avoid  arrest  and  escape  pun- 

Hrrulth  »r  (.trip.  .  .  *  *  .  ,  ., 

ishment.  It  should  Ik-  not  less  than  10  miles  in  width;  that  is,  5  miles  on 
inch  side  of  the  center  line  of  the  canal  throughout  its  entire  length  and  including  its  terminal 
harbors. 

Any  rights,  privileges,  and  franchise.-  still  in  force  which  may  have  lieen  granted  by  the 
states  owning  the  territory  to  corporations,  associations,  or  individuals  at 
ir  rtghu,  pri»u*SM,  wi  a|lv  Qf  these  canal  routes  are  in  the  way  of  negotiations  to  secure  the  desired 
privileges  and  powers,  and  the  Commission  is  charged  with  the  duty  of  ascer- 


taining what  rights  of  this  nature  exist  and  upon  what  terms  they  can  be 
purchased  and  removed. 

Such  rights,  privileges,  and  franchises  depend  largely  upon  the  international  relations  and 
^  ^  (^  obligations  which  exist  l>etween  the  Governments  whose  territory  is  to  1h> 
occupied  and  the  United  States  and  other  Governments  claiming  an  interest 
in  the  subject  of  an  interoceanic  communication;  so  this  investigation  properly  begins  with  an 
examination  of  the  treaties  between  these  different  Governments  in  order  to  ascertain  upon  what 
basis  such  grant*  and  concessions  have  rested,  and  also  to  determine  whether  any  definite  policy 
has  been  developed  by  the  negotiations  which  have  resulted  in  these  conventions  with  reference 
to  opening  a  communication  for  the  commerce  of  the  world  across  the  American  isthmus  and  its 
future  control  and  ownership.  If  any  other  obstacle*  exist  in  the  way  of  obtaining  the  necessary 
authority  to  occupy  and  use  the  territory  required,  such  an  investigation  will  develop  them,  and 
this  is  the  first  step  toward  their  removal. 

The  treaties  relating  to  the  Nicaragua  route  will  first  be  considered,  and  these  include  not 
only  those  concluded  with  the  Republic  of  Nicaragua,  but  also  those  in  which 
.»«."ro.«IUU"  ,"M"   the" Republic  of  Costa  Rica  was  one  of  the  contracting  partie*.  as  the  geograph- 
ical situation  requires  the  consent  of  both  these  Governments  before  a  canal 
can  he  constructed  on  this  route,  for  though  hut  little  of  the  territory  of  the  latter  will  be  used 
in  any  of  the  proposed  plans,  much  of  it  will  be  affected  thereby. 

Whatever  doubt  may  have  existed  upon  this  point  was  removed  by  the  award  made  by  Presi- 
dent Cleveland  on  the  •>•>&  day  of  March,  1SS*.  in  the  arbitration  for  the 
twI'mUlr  settlement  of  the  differences  which  had  arisen  between  the  two  Republics  as 

to  their  respective  boundary  rights,  in  which  it  was  expressly  determined 
that  in  case*  where  the  construction  of  an  interoceanic  canal  across  Nicaragua  will  involve  an 
injury  to  the  natural  rights  of  Costa  Rica,  her  consent  to  its  construction  is  necessary,  and  she 
may  demand  compensation  for  the  concessions  she  is  asked  to  make. 

On  the  21st  day  of  June.  l^'iT.  a  treaty  was  negotiated  l>etwcen  the  United  States  and  the 
Republic  of  Nicaragua  for  the  purpose  of  maintaining  and  improving  the 


1  friendly  relations  then  existing  lietween  them,  of  promoting  the  commerce  of 


I  Mfiti<«..I<l». 

their  citizens,  and.  Inst  and  chiefly,  of  making  some  mutual  arrangement  with 
respect  to  a  communication  between  the  two  oceans  by  the  river  San  Juan  and  either  or  both  the 
lakes  of  Nicaragua  and  Managua,  or  by  any  other  route  through  the  territories  of  Nicaragua. 
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The  two  Republics  agreed  upon  a  reciprocal  freedom  of  commerce,  opened  their  ports,  rivers, 
and  harbors  to  the  ships  and  cargoes  of  each  other,  and  assured  to  thc'merehants  and  traders  of 
each  nation,  respectively,  complete  protection  and  security  to  their  commerce,  subject  always  to 
the  laws  of  the  two  countries.  The  respective  ships  of  war  and  jiost -office  packets  of  each  Gov- 
ernment were  granted  the  same  liberty  to  enter  the  ports  of  the  other,  anchor  and  refit  there,  as 
the  war  ships  and  jackets  of  other  nations  enjoyed.  And  generally  they  declared  their  intention 
to  treat  each  other  on  the  footing  of  the  most  favored  nations  and  any  favor,  privilege,  or  immu- 
nity in  matters  of  commerce  and  navigation  already  granted,  or  that  might  thereafter  be  granted, 
to  the  citizens  or  subjects  of  any  other  State  was  extended  on  equal  terms  to  the  citizens  or 
subjects  of  the  other  contracting  party. 

The  Republic  of  Nicaragua  also  granted  to  the  United  States  and  to  their  citizens  and 
property  the  right  of  transit  »>etwccn  the  Atlantic  and  Pacific  oceans  through  its  territory  on  any 
route  of  communication,  natural  or  artificial,  by  land  or  water,  then  existing  or  to  be  thereafter 
constructed  under  the  authority  of  Nicaragua,  the  same  to  be  used  on  equal  tx»rms  by  both 
Republics  and  their  citizens,  Nicaragua,  however,  reserving  its  sovereignty  over  the  same. 

The  United  States  agreed  to  protect  all  such  routes  of  communication  and  to  guarantee  their 
neutrality  and  innocent  use:  also  to  influence  other  nations,  as  far  as  possible,  to  guarantee  such 
neutrality  and  protection. 

Liberty  was  granted  to  the  United  States,  on  giving  notice  to  the  authorities  of  Nicaragua, 
to  carry  troops  and  munitions  of  war  from  one  free  port  to  the  other  to  be  established  at  each 
extremity  of  the  line  of  communication  between  the  two  oceans  without  charges  or  tolls  for  their 
transportation,  provided  such  troops  and  munitions  were  not  to  be  employed  against  Central 
American  nations  friendly  to  Nicaragua. 

Nicaragua  agroed  to  employ  military  forces  when  necessary  for  the  security  and  protection 
of  persons  and  property  passing  over  any  such  route  of  communication.  But  upon  failure  to  do 
so  authority  was  given  to  the  United  States,  in  certain  specified  contingencies,  to  employ  such 
force,  but  only  for  the  purpose  of  protection,  the  force  to  be  immediately  withdrawn  when  the 
necessity  should  cease. 

Nicaragua  agreed  to  protect  and  preserve  the  rights  and  privileges,  with  reference  to  the 
establishment  of  an  interoceanic  communication,  granted  to  the  United  States  by  this  treaty  in 
any  grant**  or  contracts  thereafter  entered  into  by  the  Government.  And  the  assurance  of 
protection  to  such  routes,  given  by  the  United  States,  was  declared  inoperative,  so  far  as  prior 
grants  were  concerned,  unless  their  holders  should  agree  to  observe  the  concessions  granted  by 
the  treaty  as  fully  as  if  they  had  been  embraced  in  the  original  grants  or  contracts. 

This  treaty  was  ratified  in  June,  1868,  and  was  to  remain  in  force  for  fifteen  years  thereafter, 
or  longer,  unless  one  of  the  parties  should  give  notice  to  the  other  of  its  intention  to  terminate 
it  at  least  twelve  months  before  the  expiration  of  that  time.  If  such  notice  were  not  given,  it 
could  at  any  time  thereafter  be  terminated,  in  twelve  months,  in  the  same  way. 

The  Government  of  Nicaragua  exercised  this  privilege  on  the  27th  of  Septeml>cr  last,  and 
the  notice  was  received  by  the  Secretary  of  State  on  the  24th  day  of  October,  so  that  in  twelve 
months  from  that  date  the  treaty  will  be  abrogated. 

It  is  thoroughly  understood  that  this  action  has  l>een  taken  in  a  friendly  spirit  and  with  a 
desire  to  remove  all  obstructions  in  the  way  of  a  new  treaty,  in  liarmony  with  the  cordial  relations 
of  friendship  which  happily  exist  between  the  two  Governments. 

A  copy  of  this  treaty  is  attached  to  this  report  marked  Appendix  K. 

Subsequently,  on  the  1st  day  of  December.  1884.  another  treaty  was  negotiated  between  the 
I'nited  States  and  Nicaragua.    It  is  generally  known  as  the  Frelinghuvscn- 
ulZti]****'*"  Zavala  treaty  and  its  purpose  was  to  provide  for  the  construction  of  a 

navagable  canal  across  the  territory  of  Nicaragua  by  the  United  States,  to  be 
owned  by  the  two  contracting  Republics. 

It  provided  for  a  perpetual  alliance  between  the  United  States  and  Nicaragua,  and  the  former 
agreed  to  protect  the  integrity  of  the  territory  of  the  latter  and  disavowed  any  intention  to  seek 
in  any  way  to  impair  its  independent  sovereignty. 
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The  canal  was  to  he  constructed  hy  the  United  Suites  upon  the  most  available  route  from 
ocean  to  ocean  and  was  to  Ik-  commenced  within  two  years  from  the  ratification  of  the  treaty 
and  completed  within  ten  years,  or  as  soon  thereafter  as  circumstances  would  permit.  It  was  to 
Ik1  large  enough  to  accommodate  vessels  of  the  greatest  size  in  use  and  when  completed  was  to  be 
managed  by  a  board  of  six  directors;  three  of  these  were  to  be  appointed  by  Nicaragua,  the  other 
three,  including  the  chairman,  were  to  be  appointed  by  the  President  of  the  United  States,  and 
the  chairman  WM  to  have  a  casting  vote,  in  addition  to  his  vote  as  a  member  of  the  board,  when- 
ever the  members  were  equally  divided.  Costa  Rica  w  as  not  a  party  to  this  arrangement  and  the 
treaty  included  no  provision  for  the  protection  of  any  rights  that  Republic  might  have  upon  or 
near  the  line  of  the  canal. 

Nicaragua  permitted  the  free  use  of  its  territory,  so  far  as  might  be  necessary,  for  the 
construction,  maintenance,  and  operation  of  the  canal,  and  granted  valuable  concessions  and 
privileges  in  aid  of  the  enterprise,  but  all  the  money  needed  for  the  construction  was  to  be 
furnished  by  the  United  States.  A  strip  of  territory  '2i  miles  in  width,  the  center  line  to 
coincide  with  the  center  line  of  the  canal,  and  a  strip  of  the  same  width  around  the  south  end  of 
the  lake  and  along  the  river,  where  used  as  a  part  of  the  canal,  were  to  be  set  apart  for  the  work. 
This  was  to  be  owned  by  the  contracting  parties,  but  Nicaragua  was  to  exercise  civil  jurisdiction 
within  it,  and  was  to  provide  a  police  system  to  keep  the  peace  and  prevent  smuggling  into  her 
territory;  the  cost  of  this  service  was  to  l»e  a  cliarge  upon  the  revenues  of  the  canal. 

The  net  earnings  of  the  work  when  in  operation  wore  to  l>e  divided  quarterly  between  the 
two  contracting  parties,  one-third  to  belong  to  Nicaragua,  two-thirds  to  the  United  States. 

The  United  States  agreed  also  to  advance  to  Nicaragua  $4,<hK),(hh»,  to  Ik-  repaid  with  3  per 
cent  interest  from  its  share  of  the  dividends  or  from  the  general  revenues  of  the  Republic,  as 
might  be  most  convenient,  but  the  repayment  was  not  to  be  exacted  till  ten  years  after  the 
opening  of  the  canal  to  commerce. 

If  the  terms  of  the  treaty  were  not  compatible  with  other  treaties  made  by  the  Republic 
with  other  Governments,  Nicaragua  agreed  to  terminate  such  incompatible  treaties  without 
unnecessary  delay. 

Each  party  agreed  not  to  dispose  or  suffer  itself  to  be  deprived  of  its  interest  in  the  canal 
property  without  the  consent  of  the  other  manifested  by  legislative  enactment. 

This  treaty  was  submitted  to  the  Senate  and  was  there  rejected,  but  a  motion  was  made  to 
reconsider  the  rejection,  and  Congress  adjourned  l>efore  final  action  was  taken  upon  this  motion. 
At  the  l>cginning  of  the  next  Congress  and  before  any  further  action  had  l>een  taken  the  treaty 
was  withdrawn  by  President  Cleveland  for  the  reason,  given  in  his  message  of  December,  18&5, 
that  the  engagement  to  form  a  perpetual  alliance  with  Nicaragua  and  protect  the  territorial 
integrity  of  that  State  was  inconsistent  with  the  declared  policy  of  the  United  States. 

A  copy  of  this  treaty  is  attached  to  this  report,  marked  Appendix  L. 

Prior  to  these  treaties  with  the  United  States  Nicaragua,  on  the  11th  day  of  February,  I860. 
TNaijiMtiiMaxiraniraa  entered  into  a  treaty  with  (treat  Britain  very  similar  in  its  terms  to  the  first- 
Ud  urrmt  Briui..  »v.r«.  named  treaty  w  ith  the  United  States.    It,  however,  gave  either  party  the 
right  to  terminate  it  after  the  expiration  of  twenty  years,  upon  giving  due 
notice  to  the  other,  and  Nicaragua  exercised  this  right  by  giving  such  notice  on  the  7th  day  of 
May.  1S87,  in  response  to  which  Great  Britain  announced  that  the  treatv 
would  expire  on  the  11th  day  of  June,  18KS. 
A  copy  of  this  treaty  is  attached  to  this  report,  marked  Appendix  M. 

Another  treaty  had  l>een  made  by  these  pow  ers  with  one  another  on  the  28th  day  of  Janu- 
ary, lKtM),  which  is  still  in  force.    In  one  of  its  articles  Nicaragua  agreed 

•.V««it^Mui"Xy.Vi"17>"  to  t,tH;,arc  tne  l>ort  of  Grey  town  a  free  port  under  its  own  sovereignty. 
ihcu.  '  It  was  agreed  that  no  dues  or  charges  should  be  imposed  upon  vessels  using 

this  port  other  than  such  as  should  be  sufficient  for  the  maintenance  and 
safety  of  navigation  and  providing  the  expense  of  police,  and  no  charges  or  duties  were  to  be 
levied  upon  goods  in  transit  through  this  port  from  sea  to  sea. 

A  copy  of  this  treaty  i»  attached  to  this  report,  marked  Appendix  N. 
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A  treaty  was  also  made  by  Nicaragua  with  France  on  the  11th  day  of  April,  1859,  and  it 
was  confirmed  early  in  the  following  year.  It  extended  to  France  the  right 
..?^.'.^!"l«,»!'ltmf,,  of  transit  across  the  territory  of  the  Republic  by  all  natural  or  artificial 
routes  on  land  or  sea  then  existing  or  thereafter  constructed,  to  be  used  and 
enjoyed  in  the  same  manner  and  on  equal  terms  by  both  of  the  contracting  parties  and  their  citi- 
zens and  subjects.  France  consented  to  extend  protection  to  all  such  routes  of  communication, 
to  guarantee  their  neutrality  and  inoffensive  use,  and  to  use  whatever  influence  the  Government 
might  have  with  other  nations  to  persuade  them  also  to  guarantee  this  neutrality  and  protection. 
It  contains  a  like  agreement  on  the  part  of  Nicaragua  to  employ  military  force  when  necessary 
for  the  security  and  protection  of  persons  and  property  passing  over  any  such  route  of  commu- 
nication, and  to  permit  the  other  contracting  party  to  employ  its  own  military  force  for  such 
protection  under  certain  circumstances  to  that  found  in  the  treaties  already  referred  to  with  the 
United  States  and  Great  Britain. 

A  copy  of  this  treaty  is  attached  to  this  report,  marked  Appendix  O. 

After  this  treaty  had  been  in  force  for  twenty  years,  cither  party  was  by  its  terms  author- 
ized, by  giving  twelve  months'  notice  to  the  other,  to  terminate  its  provisions  relating  to  com- 
merce and  navigation:  but  if  such  action  were  taken,  the  articles  concerning  the  relations  of 
peace  and  amity  were  to  remain  binding  on  the  two  powers. 

Nicaragua  gave  such  notice  on  the  9th  day  of  May,  1897,  and  France  accepted  the  action  in 
the  following  year. 

Other  treaties  were  made  by  Nicaragua  -with  Spain  in  1850,  with  Belgium  in  1858,  with 
Italy  in  18(58,  two  with  Costa  Rica  in  I8f>9,  and  one  with  Germany  in  1*96. 
si™™*.!™*""  "'*'  bf  S°me  °f  these  mention  the  canal  project  and  grant  the  privilege  of  transit, 
and  the  contracting  parties  generally  treat  with  each  other  on  the  footing  of 
the  most  favored  nations.  They  all  aid  in  ascertaining  the  views  which  the  commercial  nations 
and  people  of  the  world  have  held,  and  still  hold,  with  reference  to  the  establishment  of  an  inter- 
oceanic  waterway,  and  the  policy  that  should  be  maintained  in  its  management.  A  list  of  these 
treaties  made  by  Nicaragua,  and  the  publication  in  which  each  can  be  found,  is  attached  to  this 
report,  marked  Appendix  P. 

The  Clayton-Bulwcr  treaty,  made  between  Great  Britain  and  the  United  States  on  the  19th 
dav  of  June,  185".  also  has  an  important  liearini;  upon  this  subject,  although 

(l.rt«>-H.lwcrtrMtj.         ;  ^  f  ,f  , 

neither  Nicaragua  nor  (  osta  uica  was  a  party  to  it;  for  in  its  preamble  it  is 
stated  that  it  was  entered  into  for  the  purpose  of  setting  forth  and  fixing  the  views  and  inten- 
tions of  the  two  contracting  parties  with  reference  to  any  means  of  communication  between  the 
Atlantic  and  Pacific  oceans,  by  the  way  of  the  river  San  .Juan  and  either  or  both  of  the  lakes  of 
Nicaragua  and  Managua  to  the  Pacific  Ocean. 

In  this  treaty  the  two  Governments  declared  that  neither  would  ever  obtain  or  maintain  for 
itself  any  exclusive  control  over  the  proposed  communication  by  canal:  that  neither  would  ever 
erect  or  maintain  any  fortifications  commanding  the  same  or  in  the  vicinity  thereof,  or  occupy, 
fortify,  or  exercise  any  dominion  over  Nicaragua,  Costa  Rica,  or  any  part  of  Central  America; 
and  that  neither  would  use  any  alliance  or  influence  it  might  possess  with  any  state  or  government 
through  whose  territory  the  said  canal  might  pass  for  the  purpose  of  acquiring  for  the  citizens  or 
subjects  of  the  one  any  rights  or  advantages  in  regard  to  commerce  or  navigation  through  the 
said  canal  which  should  not  be  offered  on  the  same  terms  to  the  citizens  or  subjects  of  the  other. 

In  case  of  war  between  the  contracting  parties,  it  was  agreed  that  the  vessels  of  each  country 
should  be  exempt  from  blockade  or  capture  by  either  of  the  lielligerent*  while  traversing  the 
canal  or  near  either  of  its  ends. 

The  contracting  parties  further  engaged  to  protect  the  canal  when  completed  and  guarantee 
its  neutrality,  so  that  it  might  be  forever  open  and  free  and  the  capital  invested  in  it  be  secure; 
and  they  agreed  to  invite  every  State  to  enter  into  similar  stipulations,  so  that  all  might  share  in 
the  honor  and  advantage  of  having  contributed  to  a  work  of  such  general  interest  and.  importance. 

They  also  declared  that  they  entered  into  this  convention  not  only  to  accomplish  a  particular 
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object,  but  also  to  establish  a  general  principle,  and  agreed  that  they  would,  by  further  treaty 
stipulations,  extend  their  protection  to  any  other  practicable  communications  across  the  isthmus, 
whether  by  canal  or  railway,  particularly  to  the  interoceanic  communications  by  the  way  of 
Tehuantepec  or  Panama. 

A  copy  of  this  treaty  is  attached  to  this  report,  marked  Appendix  Q. 

A  subsequent  treaty  was  negotiated  between  the  contracting  parties  at  Washington  on  the 
Tr«t,  M.rni  intM  5tn  dll-v  of  February,  11*00,  for  the  purpose  of  modifying  the  Clayton-Bulwer 
umi  »riui»  of  treaty,  which  was  amended  by  the  Senate  befoi*e  ratification,  but  the  amend- 


tfbtnmn  4.  imo.  ments  were  not  accepted  by  Great  Britain. 

An  examination  of  all  these  treaties  shows  that  Nicaragua  has  for  a  long  period  favored  the 

establishment  of  a  communication  for  commerce  and  travel  and  govern- 
i.uw«»irttr.«*.r'*f'  **  mental  operation*  through  its  territory  between  the  Atlantic  and  Pacific 

oceans,  with  a  free  port  at  each  extremity,  and  that  the  contracting  Govern- 
ments are  in  harmony  upon  the  following  points  with  reference  to  the  construction  and  operation 
of  any  such  route  through  Nicaragua!!  territory,  if  a  maritime  canal  is  there  located.  The.se 
points  of  agreement  indicate  a  well-defined  policy  with  reference  to  this  subject,  which  is  accept- 
able to  the  nations  and  people  of  the  world  that  have  manifested  an  interest  in  an  interoceanic 
communication. 

J.  The  recognition  of  the  right  of  sovereignty  of  Nicaragua  over  the  territory  of  the 
Republic  to  be  occupied  in  making  and  maintaining  the  proposed  communication  between  the 
two  oceans. 

2.  The  right  of  transit  by  this  route  and  its  innocent  use  to  be  enjoyed  upon  equal  terms  by 
other  governments,  their  citizens  and  subjects. 

3.  The  neutrality  of  the  route  guaranteed  by  the  contracting  parties,  with  an  agreement  to 
use  their  influence  to  induce  other  nations  to  make  a  like  guaranty. 

4.  Military  force  to  be  supplied  by  Nicaragua  when  needed  for  the  security  and  protection 
of  the  canal  and  auxiliary  works,  the  officers  and  workmen  engaged  in  its  construction  and 
operation,  and  the  vessels  passing  through  it,  with  their  officers,  crews,  passengers,  and  cargoes. 

5.  If  Nicaragua  fails  at  any  time  to  employ  a  force  adequate  for  this  purpose,  other  contract- 
ing parties  may  furnish  such  force  with  the  consent  of  Nicaragua,  and.  in  exceptional  cases  of 
imminent  danger,  without  such  consent. 

(J.  Grants  relating  to  interoceanic  communications  are  to  Iks  subject  to  the  privileges  conceded 
by  these  treaties. 

7.  Each  contracting  party  in  these  treaties  stands  toward  the  other  on  the  footing  of  the  most 
favored  nation. 

These  treaties  relate  to  projects  to  be  undertaken  by  companies  or  individuals,  with  the 
exception  of  the  Frelinghuysen-Zavala  treaty,  negotiated  lietween  Nicaragua  and  the  United 
States  in  IVcembcr,  1SS4;  this  is  the  only  one  in  which  the  I'onsent  of  any  of  these  Government* 
has  been  given  for  the  construction  and  operation  of  a  canal  through  its  territory,  to  l>e  owned 
and  operated  in  whole  or  in  part  by  (he  United  States. 

The  withdrawal  of  the  Krelinghuysen-Zavala  treaty  was  followed  by  negotiations  between 
Aniceto  G.  Menocal.  a  member  and  representative  of  the  Nicaragua  Canal 
rl^u^ULtu,m.U"m*  Association  of  New  York,  and  the  Government  of  Nicaragua,  which  resulted 
in  a  certain  concession  from  the  Republic,  granting  to  the  association  the 
exclusive  privilege  of  excavating  and  operating  a  maritime  canal  across  the  territory  of  Nicaragua 
between  the  Atlantic  and  Pacific  oceans,  with  grants  of  lands,  exemption  from  taxation,  and  other 
valuable  rights  and  franchises,  to  aid  in  the  construction,  maintenance,  and  operation  of  the  work. 

The  concession  was  to  he  exercised  by  a  company  of  execution  to  be  called  the  Maritime 
Canal  Company  of  Nicaragua,  and  was  to  continue  for  ninety-nine  years  from  the  day  the  canal 
.  should  be  opened  to  universal  traffic.  The  association  was  allowed  two  and  a  half  years  from 
the  date  of  the  ratitication  of  the  contract,  on  the  24th  day  of  April,  1S87,  to  make  the  prelim- 
inary arrangements  and  commence  the  work  of  construction,  and  the  company  of  execution  wa* 
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required  to  complete  the  canal  and  open  it  for  maritime  navigation  within  ten  years  thereafter; 
but  it  was  agreed  that  in  case  of  unavoidable  delays  impeding  the  progress  of  the  work  the  time 
should  be  extended. 

In  case  of  failure  to  complete  the  canal  within  the  time  designated  in  the  contract  or  within 
the  period  of  extension,  if  un  extension  should  be  granted,  the  concession  was  to  be  forfeited; 
and  at  the  close  of  the  term  of  ninety-nine  years,  or  in  the  event  of  a  forfeiture,  the  Republic 
was  to  enter  upon  possession  of  the  entire  work  and  all  the  establishments  used  in  its  administra- 
tion in  perpetuity,  but  the  grantees  were  to  have  the  right  to  lease  the  property  for  another 
period  of  ninety-nine  years,  on  the  condition  of  paying  to  the  Republic  2.5  per  cent  of  the  annual 
net  profits,  in  addition  to  the  dividends  due  upon  its  shares  in  the  capital  stock.  At  the  close  of 
this  second  term  the  rights  and  privileges  of  the  Maritime  ('anal  Company  were  to  expire  and 
the  tanal  was  to  belong  to  the  Republic  in  perpetuity. 

In  consideration  of  the  rights,  privileges,  and  franchises  conceded  to  the  company  the  Republic 
was  to  receive  in  shares,  bonds,  certificates,  or  other  securities  issued  to  raise  the  corporate  capital 
»)  per  cent  of  the  total  amount  of  the  issue,  such  amount  in  no  event  to  Iw  less  than  i&,000,itO0 — 
that  is,  40,<K>o  shares  or  obligations  of  $100,000  each-  the  same  to  be  subject  to  no  charges,  assess- 
ments, or  payments.  The  interest  of  the  Republic  was  to  be  represented  in  the  !>oard  of  directors 
of  the  compamr  by  one  member  to  be  appointed  by  the  Government  with  the  same  powers,  privi- 
leges, and  rights  that  other  members  might  be  entitled  to  under  the  act  of  incorporation  and  the 
rules  made  thereunder.  As  a  further  compensation  it  was  stipulated  that  no  tolls  or  charges 
should  be  exacted  from  Nicaraguan  ships  of  war,  and  that  merchant  vessels  belonging  wholly  to 
citizens  of  the  Republic  and  sailing  under  the  Nicaraguan  Hag  should  pay  only  one-half  of  the 
usual  tolls  for  the  use  of  the  canal  while  engaged  in  the  coasting  trade  or  in  reciprocal  trade  with 
other  Republics  of  Central  America  or  when  beginning  a  foreign  voyage  with  a  cargo  composed 
wholly  of  home  products.  Under  certain  circumstances  like  privileges  were  to  be  extended  to 
the  other  Republics  of  Central  America. 

A  copy  of  this  contract  is  attached  to  this  report,  marked  Appendix  R. 

In  accordance  with  the  terms  of  the  concession  from  Nicaragua  and  one  of  like  terms  from 
Casta  Rica,  which  will  be  referred  to  more  at  length  later  on  in  this  report,  a 
ocViMw«i"mr'|!!>T«u^!  company  of  execution  was  organized  under  the  name  of  "The  Maritime  Canal 
Company  of  Nicaragua,"  and  was  incorporated  by  an  act  of  Congress  approved 
on  the  '20th  day  of  February,  1888. 

A  copy  of  this  act  is  attached  to  this  report,  marked  Appendix  S. 

The  company  was  required  by  this  act  to  make  an  annual  report  on  the  first  Monday  of 
December  to  the  Secretary  of  the  Interior,  giving  under  oath  a  detailed  statement  of  its  affairs, 
its  assets  and  liabilities.  This  requirement  has  been  complied  with,  and  the  report  lias  been 
printed  as  a  Senate  executive  document  each  year  since  1889. 

From  these  reports  it  appeal's  that  the  surveys  and  plans  for  the  »anal  were  completed 
within  the  time  required  by  the  concession  and  duly  approved  by  the  Nicaraguan  Government, 
and  that  the  work  of  actual  construction  had  l>een  begun  within  this  limit  and  officially 
recognized  on  the  8th  day  of  October,  1888.  The  work  proceeded  under  a  contract  with  the 
Nicaragua  Canal  Construction  Company,  and  some  progress  was  made,  but  the  construction 
company  met  with  financial  embarrassment,  the  work  was  stopped,  and  the  company  was  obliged 
to  suspend  payment.  This  resulted  in  the  appointment  of  a  receiver  for  the  company  on  the 
30 tli  day  of  August,  185*8,  by  the  circuit  court  of  the  United  States  for  the  southern  district  of 
New  York,  and  the  work  of  construction  has  not  been  since  resumed. 

The  President  of  Nicaragua,  in  a  message  to  the  Congress  of  the  Republic  dated  on  the 
'27th  day  of  Octol>er,  18S»8.  announced  that  the  contract  had  become  null  and 
J^*1,u™  void,  owing  to  the  lack  of  fulfillment  of  its  most  essential  clauses  and  the 
abandonment  of  the  work;  but  an  official  declaration  of  forfeiture  was 
delayed  until  after  the  time  fixed  for  the  completion  of  the  work,  the  sth 
day  of  October.  1899.    Since  then  such  declaration  has  been  made,  and  by  the  terms  of  the 
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contract  a  forfeiture  authorizes  Nicaragua  to  enter  upon  possession  in  perpetuity  of  all  the 
property  of  the  company  within  the  territory  of  the  Republic  without  being  required  to  pay  any 
aity. 

Before  the  time  limited  for  the  construction  and  completion  of  the  canal  the  Government  of 
Nicaragua,  on  the  31st  day  of  October,  1S9K,  entered  into  another  contract, 
or  "promise  of  contract,"  as  it  was  officially  designated,  for  the  construction 
of  an  interoceanic  canal  through  the  territory  of  the  Republic.  The  other 
contracting  parties  were  Edward  Eyre  and  Edward  F.  Cragin,  who  agreed  to  organize  a  company 
of  execution,  to  be  called  "The  Interoceanic  Canal  Company,"  which  should  perform  the  obliga- 
tions entered  into  with  the  State. 

It  was  declared  that  the  concession  to  the  Maritime  Company  would  expire  by  its  terms  on 
the  9th  day  of  October.  1  s!»n,  and  that  the  new  concession  to  Messrs.  Eyre  and  Cragin  should 
take  effect  on  the  following  day  without  further  action.  Messrs.  Eyre  and  Cragin  were,  however, 
permitted  to  negotiate  with  the  Maritime  Company,  so  as  to  secure  the  recision  of  its  contract  at 
an  earlier  day,  in  which  event  the  Interoceanic  Canal  Company  was  to  be  permitted  to  enter 
upon  its  privileges  from  the  date  of  the  recision. 

This  contract  gave  to  the  Interoceanic  Canal  Company  many  valuable  prerogatives  and  fran- 
chises, in  addition  to  the  irrants.  exemptions,  and  other  privileges  connected  with  the  canal 
project,  authorizing  the  corporation  to  embark  in  business  enterprises  of  many  different  kinds 
throughout  the  entire  Republic.  Messrs.  Eyre  and  Cragin  obligated  themselves  to  effect  the 
organization  of  the  company  of  execution  within  six  months  from  the  recision  of  the  Maritime 
Canal  Company's  contract,  or  from  the  day  when  the  Government  declared  it  would  cease  to 
have  legal  existence.  The  Maritime  Company  did  not  consent  to  a  recision,  so  the  six  months 
commenced  at  the  latter  date,  which  was  declared  to  be  the  9th  day  of  Octol>er.  1899. 

The  Interoceanic  Canal  Company  when  organized  was  obligated  to  commence  the  excavation 
of  the  canal  within  two  years  from  the  date  of  its  organization  and  to  complete  the  work  during 
the  ten  years  following.    At  the  end  of  this  period  it  was  to  be  open  to  universal  traffic. 

In  consideration  of  the  privileges  granted,  the  Government  of  Nicaragua  was  to  reeeive 
H  per  cent  of  the  total  amount  of  the  stock  issued  by  the  company,  to  be  considered  as  full  paid 
and  nonassessable,  and  in  no  event  to  lie  less  in  par  value  than  $8,000,000  in  American  gold. 

This  stock  was  to  be  represented  in  the  management  and  control  of  the  property  by  one 
member  of  the  board  of  directors  of  the  company,  to  be  named  by  the  Government  of  Nicaragua. 

During  a  first  period  of  one  hundred  anil  ninety-nine  years  after  the  opening  of  the  canal  to 
universal  traffic  the  net  profits  were  to  belong  to  the  stockholders.  During  a  second  period  of 
ninety-nine  years  the  stockholders  were  to  receive  an  annual  dividend  of  10  per  cent  from  the 
net  profits  and  if  any  l«ilance  of  profits  should  remain  one-half  thereof  was  to  l>c  paid  to  the 
Government  of  Nicaragua  and  one-half  to  the  stockholders  of  the  company.  After  this  Rccond 
period  one-half  of  the  net  annual  profits  were  to  belong  to  the  Government  and  one-half  to  the 
stockholders. 

As  a  guaranty  that  the  company  would  be  organized  in  accordance  with  the  contract, 
Messrs.  Eyre  and  Cragin  agreed  to  deposit  in  the  treasury  of  the  Republic  the  sum  of  $100,000 
in  American  gold  within  throe  days  following  the  ratification  of  the  contract,  and  this  condition 
was  complied  with.  They  also  agreed  to  deposit  the  further  sum  of  $400,000  in  American  gold 
within  four  months  after  the  organization  of  the  company.  These  sums  were  to  be  held  by  the 
Government  to  respond  for  any  tines  the  company  might  incur  according  to  the  agreement. 

It  was  declared  that  the  rights  of  the  Maritime  Canal  Company  would  expire  on  the  9th  day 
of  Octolx>r,  1899,  and  the  limit  of  time  for  the  organization  of  the  Interoceanic  Canal  Company 
was  «ix  months  thereafter,  that  i*.  on  the  9th  day  of  April.  19(H).  The  second  payment  was 
therefore  due  by  the  9th  day  of  August,  1900,  but  the  company  failed  to  meet 
JST**"*  <"l"r*  !t  or  to  swure  »»  extension  of  time,  and  the  contract  was  declared  annulled 
according  to  its  terms,  as  in  article  3S  the  failure  to  make  these  deposits  was 
one  of  the  causes  of  forfeiture. 

A  copy  of  this  contract  is  attached  to  this  report,  marked  Appendix  T. 
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During  tho  long  period  that  the  subject  of  establishing  an  interoceanic  communication  across 
pi*»io«  nmmIim  tor"tor.v  °'  Nicaragua  bus  been  before  the  commercial  nations  of  tho 

world  that  Republic  has  made  other  and  earlier  grant*  and  concessions  than 
those  mentioned  to  individuals  and  compinics  proposing  to  undertake  tho  work;  but  none  of 
these  projects  thus  authorized  was  ever  actually  commenced,  and  these  contracts  have  long  since 
expired.  It  has  not,  therefore,  been  deemed  necessary  to  mention  them  specially  in  this  connec- 
tion, and  this  investigation  has  been  limited  to  concessions  under  which  the  contracting  persons 
or  companies  have  commenced  actual  work  and  those  in  which  it  is  claimed,  or  has  within  a  recent 
period  been  claimed,  that  the  concessionaires  have  rights,  privileges,  or  franchises  still  in  force 
and  entitled  to  recognition. 

There  have,  however,  been  other  contracts  made  by  the  Government  of  Nicaragua  with 
different  companies,  giving  them  privileges  on  some  of  the  navigable  waters  of  the  Republic 
which  will  necessarily  be  used  in  the  construction  and  operation  of  a  canal  along  this  route,  and 
it  is  pro|>er  that  attention  should  be  directed  to  them,  so  that  it  may  be  determined  whether 
these  privileges  will  give  to  the  concessionaires  the  power  to  olwtruct  or  hinder  in  any  way  the 
successful  prosecution  of  the  canal  enterprise. 

It  appears  that  the  Government  of  Nicaragua  had,  prior  to  the  concession  to  the  Nicaragua 
(anal  Association,  granted  the  exclusive  privilege  for  the  navigation  of  Lake 
Nicaragua  and  San  Juan  River  by  steam.    This  privilege  was  transferred  to 
Mr.  F.  A.  Pellas,  and  a  contract  with  him  was  ratified  on  the  16th  day  of  March.  1S77.    In  the 
concession  to  the  association  the  company  was  given  the  right  of  expropriation  against  Mr.  Pellas 
on  just  assessment*  by  experts,  after  making  a  corresponding  compensation 

(Mtrx-t  «iu  v.  «r«n.  nc-ordini'  to  the  laws  of  the  Republic  A  companv  organized  under  the 
■ill  Man  SatintiM  mt  ,    .     ...  .,  1    ,  —    ?.  ,  , 

IMtai ••■i>«r  name  of  the  Nicaragua  Mail  Steam  Navigation  and  trading  Company  had 

acquired  this  contract,  and  it  became  necessary  for  the  Maritime  (  anal  Com- 
pany to  control  it,  so  that  it  might  have  the  right  to  navigate  the  lake  and  river  for  transporting 
materials  and  carrying  workmen  and  supplies  from  point  to  point  while  the  canal  was  being 
constructed.  The  Maritime  Canal  Comjwny  stated  that  this  was  accomplished 
»Jr™i"r'u»'.i7"m^»i-<0  b-v  Purrnilrting  tftr  concession  and  plant  for  $800,000,  and  the  purchase  is 
mentioned  in  its  annual  report  to  the  Secretary  of  the  Interior  of  December, 
1891.  Soon  after  this,  owing  to  the  failure  of  the  Nicaragua  Canal  Construction  Company  in 
August,  1S!»3,  the  Maritime  Canal  Company  was  unable  to  continue  its  operations.  A  new 
arrangement  became  necessary,  and  as  the  contract  was  about  to  expire  the  Nicaragua  Mail 
Steam  Navigation  and  Trading  Company  was  reorganized  ami  obtained  an  extension  from  the 
Republic  for  ten  years  from  November  :5,  ism.  It  was,  however,  stipulated  that  the  new 
contract  should  not  interfere  with  the  rights  of  the  canal  company. 

Subsequently  the  Atlas  Steamship  Company,  a  British  Company  then  running  a  line  of 
steamers  from  New  York  to  Greytown  and  other  ports  in  the  Caribbean 
J\r"^Lml.kli** Sea,  bought  the  steamers,  plant,  and  concession  of  the  Nicaragua  Mail  Steam 
Navigation  and  Trading  Company  and  applied  for  an  extension  and  enlarge- 
ment of  the  contract.    This  was  granted  by  Nicaragua  in  Juno,  1897.  for  the  purpose  of  securing 
the  improvement  of  the  lower  San  Juan,  facilitating  the  communication 
between  the  lake  and  the  ocean,  and  thus  promoting  the  internal  commerce 
of  the  country.    Roth  of  these  contrac  ts  were  transferred  to  the  Caribbean 
and  Pacific  Transit  Company,  an  auxiliary  of  the  Atlas  Company. 

The  contract  gave  to  the  Atlas  Steamship  Company  the  exclusive  right  of  steam  navigation 
in  the  Silico  lagoon  for  thirty  years,  dating  from  the  approval  of  the  con- 
mO"*  "  trurt  on  lhc  30111  dav  <>f  September,  1*1)7,  and  the  exclusive  right  for  the 

same  time  of  constructing  tramways  and  railways  along  the  line  to  avoid  the 
olistacles  in  the  lower  part  of  the  San  Juan  River,  making  the  transit  to  San  Juan  del  Norte  or 
tireytowii  more  rapid  during  the  dry  season.  The  company  obligated  itself  within  three  years 
to  construct  a  narrow-gauge  railroad,  about  5  miles  long,  from  a  point  on  the  Silico  I.agoon  to  a 
point  on  the  San  Juan  River  near  the  Colorado  junction,  and  suitable  warehouses  and  wharves  at 
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the  terminal*  for  passenger,  freight,  and  other  service.  This  road  was  subsequently  constructed 
and  is  now  in  operation. 

The  company  is  required  t>y  the  terms  of  the  contract  to  make  with  it*  steamers  at  least  three 
trips  a  month  each  way  between  Granada,  on  Lake  Nicaragua,  and  Greytown,  and  ha*  the  right 
to  cut  in  the  natural  forests  on  the  lake  and  river  all  the  wood  required  for  the  use  of  its  steam- 
ers, tramways,  railroads,  wharves,  und  shops;  also  to  occupy  in  the  |>orts  and  places  of  transit  the 
national  lots  of  land  necessary  for  the  establishment  of  warehouses,  offices,  and  other  buildings. 

It  is.  however,  provided  that  the  concession  shall  not  be  an  obstacle  in  the  way  of  the  con- 
tracts which  the  Government  of  Nicaragua  then  had.  or  might  thereafter  make,  relative  to  the 
opening  of  the  inter^-camc  canal  along  the  same  line. 

A  copy  of  this  contract  is  attached  to  this  report,  marked  Appendix  I'. 

As  was  stated  in  the  earlier  part  of  this  chapter,  the  consent  of  Costa  Rica,  as  well  as  that 
of  Nicaragua,  is  necessary  in  order  to  place  a  navigable  canal  by  this  route 
rM^Vc^'wi-V*''""  under  tIu'  eontrol,  management,  and  ownership  of  the  United  States.  The 
award  of  18MN,  already  referred  to,  settled  the  disputed  lioundarv  and  was 
accepted  by  the  two  Republics,  and  the  line  between  them  has  since  been  actually  located  and 
marked.  Along  the  route  of  the  canal  it  follows  the  right  bank  of  the  San  Juan  River  from 
near  its  mouth  to  a  j>oint  3  English  miles  from  the  outer  fortifications  of  CWillo  Viejo;  thence 
in  a  curve,  of  which  the  said  fortifications  are  the  center,  from  which  it  is  8  English  miles  distant 
throughout  its  course,  until  it  reaches  a  point  2  English  miles  from  the  river  tmnk  above  Castillo 
Viejo;  thence  it  continues  in  a  direction  toward  the  Uiver  Sapoa,  which  falls  into  Luke  Nica- 
ragua, always  2  English  miles  from  the  right  bank  of  the  river  with  its  circumvolutions  and  from 
the  south  shore  of  the  lake  until  it  reaches  the  Uiver  Sapoa.  Though  the  line  of  the  canal, 
according  to  the  latest  approved  project,  does  not  actually  pass  through  Costa  Uican  soil,  it  is 
manifest  that  it  affects  the  natural  rights  of  that  State,  for  it  includes  a  part  of  the  San  Juan 
River  below  Castillo  Viejo,  in  which  the  Republic  has,  according  to  this  award,  the  right  of 
navigation,  and  the  construction  of  the  proposed  waterway  will  necessarily  submerge  portions  of 
ita  lowlands  contiguous  to  it  and  to  the  lake  and  diminish  the  flow  of  water  in  the  Lower  San 
Juan  and  Colorado  rivers.  Hence  the  attitude  and  policy  of  this  Government,  as  far  as  they 
have  been  developed  by  ita  diplomatic  negotiations  and  contracts,  also  require  examination  and 
consideration. 

The  United  States  and  Costa  Rica  have  never  entered  into  a  convention  relating  directly  to 
an  interoceanic  communication  or  to  a  transit  through  the  territory  of  tho 
'tmi^VMU  tWn   'atter-    The  only  treaty  affecting  the  friendly  and  commercial  relations 
between  the  two  countries  was  concluded  on  the  loth  day  of  July,  1851,  and 
the  ratifications  were  exchanged  on  the  20th  day  of  May,  1852. 
It  was  agreed  that  there  should  1h>  perpetual  amity  between  the  two  Governments  and  their 
citizens  and  a  reciprocal  freedom  of  commerce  between  the  territories  of  each.    Their  ships  of 
war  and  post-office  packets  were  to  have  liberty  freely  and  securely  to  enter  all  harbors,  rivers, 
and  places  in  the  country  of  the  other  to  which  other  foreign  ships  of  war  and  packets  were  or 
should  l>c  permitted  to  come,  and  to  anchor,  remain,  and  refit  there  subject  to  the  laws  of  the 
country. 

The  intention  of  the  high  contracting  parties  being  to  treat  each  other  on  the  footing  of  the 
most  favored  nation,  it  was  agreed  that  any  favor,  privilege,  or  immunity  in  matters  of  com- 
merce and  navigation  which  either  jmrty  had  granted  or  might  thereafter  grant  to  the  subjects  or 
citizens  of  any  other  state  should  lie  extended  to  the  citizens  of  the  other  contracting  party  upon 
like  terms. 

A  copj  of  this  treaty  is  attached  to  this  report,  marked  Appendix  V. 

In  May,  1850.  a  treaty  was  entered  into  between  Costa  Rica  and  Spain  in  one  of  the  articles 
of  which  it  was  agreed  that  in  case  of  either  the  total  or  partial  accomplish- 

KiT.Tld  N^liI.TtAo- " " ' "  mont  tnrouKu  t,u"  territory  of  the  former  of  the  proposed  interoceanic  com- 
munication, whether  by  means  of  canals  or  railroads  or  by  a  combination  of 

these  or  of  other  means,  the  Spanish  flag  and  Spanish  merchandise  should  enjoy  free  transit  upon 
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the  same  terms  as  other  nations,  and  without  other  or  greater  dues  than  those  levied  upon  the 
vessels,  merchandise,  and  citizens  of  Costa  Rica. 

A  copy  of  this  treaty  is  attached  to  this  report,  marked  Appendix  W. 

There  was  also  diplomatic  negotiation  between  Costa  Kica  and  Nicaragua  upon  the  subject, 
as  will  be  seen  by  reference  to  a  treaty  made  by  them  in  June,  1869.  By  the 
mStSS!m^m»^  ten,,s  °*  tms  treHt.v  Costa  Rica  agreed,  on  due  notice  from  and  in  conjunction 
with  Nicaragua,  to  take  the  necessary  steps  with  the  Governments  of  France, 
England,  and  the  United  States,  in  order  that  the  neutrality  of  the  proposed  communication, 
individually  guaranteed  by  those  powers,  might  become  the  subject  of  a  general  convention  on 
the  basis  of  the  Clayton-Bulwer  treaty,  in  accordance  with  the  promises  made  by  them  in  the 
former  treaties  referred  to.  The  treaty  in  which  this  agreement  appears  was  entered  into  to 
authorize  the  construction  of  an  interoccanic  canal  through  the  territory  of  the  two  Republics  in 
accordance  with  a  contract  made  on  the  6th  day  of  Octol>er.  1868,  by  the  Government  of  Nicaragua 
with  M.  Michel  Chevalier,  a  citizen  of  France.  The  project  was  never  carried  out,  and  the  treaty 
failed  in  its  purpose,  but  its  engagements  arc  important  because  they  indicate  the  attitude  of  the 
two  Governments  with  reference  to  the  establishment  of  a  transisthmian  communication,  and  the 
IK>licy  that  should  lie  pursued  with  reference  to  its  management. 

A  copy  of  the  articles  of  the  treaty  relating  to  this  subject  is  attached  to  this  report,  marked 
Appendix  X. 

Other  treaties  were  made  with  the  Hanse  Towns  and  France,  both  in  1848,  with  Great  Britain 
in  1849,  with  Netherlands  in  1852,  with  Belgium  in  1838,  with  Italy  in  1863, 
with  Germany  in  1875,  with  Guatemala  in  1895,  and  with  Honduras  in  1896. 
The  purpose  of  the  contracting  parties  was  to  strengthen  their  friendly  relations  and  to  place 
their  international  intercourse  upon  a  liberal  basis,  but  they  contain  no  direct  mention  of  the 
proposed  interoceanic  communication. 

An  examination  and  consideration  of  all  these  treaties  made  by  Costa  Rica  show  nothing 
inconsistent  with  the  general  policy  that  was  developed  in  the  case  of 
i-^IJi^mi™"''  *  Nicaragua,  and  it  is  manifest  that  Costa  Rica  stands  fully  committed  to  the 
establishment  of  a  communication  from  ocean  to  ocean,  partly  or  wholly 
through  its  territory,  and  the  Republic  and  the  Governments  it  has  contracted  with,  so  far  as 
they  have  given  expression  to  their  views,  are  in  harmony  with  the  policy  already  outlined. 

A  list  of  these  treaties  made  by  (3osta  Rica  and  the  publication  in  which  each  can  be  found 
is  attached  to  this  report,  marked  Appendix  Y. 

On  the  31st  day  of  July,  1888,  the  Government  of  Costa  Rica  concluded  an  agreement  and 
contract  with  the  Nicaragua  Canal  Association,  granting  to  it  the  exclusive 
Nirarwa*  privilege  of  excavating  and  operating  a  maritime  canal  between  the  Atlantic 
and  Pacific  oceans  for  a  period  of  ninety-nine  years,  wholly  or  in  part 
through  the  territory  of  the  Republic  or  along  the  whole  or  a  part  of  the  border  line  between  it 
and  the  territory  of  Nicaragua,  and  it  was  duly  ratified  by  the  Costa  Rican  Congress  on  the  9th 
day  of  August,  1888. 

This  contract  was  negotiated  to  supplement  the  one  already  obtained  from  Nicaragua,  here- 
inliefore  mentioned  and  designated  as  Appendix  R,  it  being  manifest  that  the  project  generally 
known  as  the  Nicaragua  Canal  could  not  be  carrried  into  execution  without  the  consent  and 
authority  of  Costa  Rica.  It  conferred  upon  the  association  and  a  company  to  be  organized  to 
construct  and  operate  the  proposed  canal  substantially  the  same  rights,  privileges,  and  franchises 
in  Costa  Rican  territory  as  had  already  been  conferred  upon  them  in  Nicaragua. 

A  period  of  two  years  and  a  half  from  the  ratification  of  the  contract  was  granted  to  make 
the  final  surveys,  organize  the  company  of  execution,  and  begin  the  work  of  construction.  A 
further  term  of  ten  years  was  granted  for  the  construction  and  completion  of  the  canal  and 
opening  it  for  maritime  navigation.  This  required  the  work  to  l»e  commenced  by  the  10th  day 
of  February,  1891,  and  to  1h>  completed  by  the  9th  day  of  February.  1901.  It  was.  however, 
provided  that  in  case  the  company  should  fail  to  complete  the  work  within  the  prescribed 
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time,  because  of  unavoidable  delays  or  unforeseen  difficulties,  extensions  should  be  granted 
according  to  the  length  of  the  necessary  delays. 

It  was  agreed  that  the  failure  to  begin  or  to  complete  the  work  within  and  by  the  time 
specified  should  each  be  a  cause  of  forfeiture  of  the  concession  and  in  case  of  such  forfeiture  that 
the  Republic  should  take  possession  of  the  canal  property  within  its  jurisdiction  and  hold  it  in 
perpetuity. 

In  consideration  of  the  privileges  granted,  it  was  agreed  that  the  Republic  should  receive  in 
shares,  certificates,  or  other  values,  representing  the  capital  stock  of  the  company,  an  amount 
equal  to  H  per  cent  of  such  capital  stock  in  shares  or  certificates  of  #100  each,  the  same  to  be 
regarded  as  full  paid  and  nonassessable.  The  amount  of  such  shares  was  in  no  event  to  be  less 
than  $1,500,0005  they  entitled  the  Republic  to  all  the  benefits  and  privileges  to  which  other 
shareholders  should  be  entitled,  and  the  same  privilege  of  appointing  a  memltcr  of  the  board  of 
directors  that  had  been  granted  to  Nicaragua. 

In  further  compensation  for  the  privileges  granted,  the  company  consented  that  Costa  Rican 
ships  of  war  and  merchant  vessels  under  the  flag  of  the  Republic  should  l>e  entitled  to  use  the 
canal  upon  like  terms  as  were  agreed  to  in  the  contract  with  Nicaragua  with  reference  to  the 
ves.sels  of  that  Republic. 

A  copy  of  this  contract  is  attached  to  this  report,  marked  Appendix  Z. 

The  time  for  the  completion  of  the  canal  under  this  contract  expired  in  February,  1901,  and 
it  has  not  been  extended,  and  the  contract  of  the  Maritime  Canal  Company  with  Nicaragua 
s  (    having  been  declared  forfeited  by  that  Government,  as  already  stated,  there 

torn  u,  »r<-'"t  ui  are  now  in  force  no  obligations  of  either  Republic  with  any  Government, 
■mi with u»t->iu4 sum  corporation,  or  individual  to  prevent  either  of  them  from  entering  into  an 

relative  to  I  nail.  *  •  i      l      tr   •     j  5  i  mi         li  n 

agreement  with  the  United  States  that  will  authorize  our  Government  to 
construct,  control,  and  manage  a  maritime  canal  along  this  route  and  exercise  all  the  privileges 
of  ownership  over  it,  provided  the  negotiations  and  action  proceed  upon  the  lines  indicated  by 
the  treaty  relations  by  which  the  different  Governments  are  Inmnd. 

The  contracts  made  by  Nicaragua  and  Costa  Rica  giving  special  privileges  to  individuals, 
associations,  or  companies  for  the  use  of  their  territory  and  navigable  waters  for  the  construction 
of  a  canal  or  for  other  purposes  contain  no  authority  to  transfer  these  rights  to  foreign  Govern- 
ments, and  in  most  of  them  such  transfer  is  absolutely  prohibited.  This  indicates  that  each  of 
these  Governments  at  one  time  was  unwilling  to  have  it*  territory  occupied  by  another  national!  ty 
even  for  the  purpose  of  promoting  the  commercial  and  industrial  development  of  the  State. 

The  Commission  has  reason,  however,  to  believe  that  this  feeling  does  not  now  exist.  The 
sentiment  in  both  countries  is  strongly  in  favor  of  opening  a  navigable  connection  between  the 
two  oceans,  and  the  failure  of  every  private  effort  to  construct  such  a  work  has  brought  thinking 
men  to  the  conclusion  that  it  can  only  be  successfully  accomplished  with  the  large  resources  and 
abundant  means  of  a  willing  Government. 

During  the  visit  the  Commission  made  to  Central  America  early  in  the  year  1WH>,  its  mem- 
bers had  favorable  opportunities  to  meet  and  confer  with  the  Chief  Executive  and  other  leading 
and  influential  men  in  public  life  at  the  capital  of  each  of  the  two  Republics.  They  received  a 
most  cordial  welcome  both  at  Managua  and  San  Jose",  and  were  assured  at  each  place  that  the 
Government  and  people  were  ready  to  listen  favorably  to  propositions  that  might  be  made 
by  the  United  States  for  the  arrangement  of  terms  upon  which  our  Government  might  occupy 
their  territory  for  the  construction  of  a  canal  along  this  route,  and  control,  manage,  and  own  it 
when  completed,  with  the  understanding,  however,  that  the  rights  of  sovereignty  of  the  present 
Government  must  be  maintained. 

This  sentiment  has  since  l>een  expressed  officially  by  both  of  these  Governments  in  agree- 
ments made  with  the  United  States  in  December,  1900.  The  protocols  of 
.SiTZl'mrT  these  agreements  provide,  that  when  the  President  of  the  United  States  is 

authorized  by  law  to  acquire  control  of  such  territory  of  these  Republics  as 
may  be  desirable  and  necessary,  on  which  to  construct  a  navigable  canal  for  vessels  of  the  largest 
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size  from  a  point  near  San  Juan  del  Norte  or  Greytown,  by  Lake  Nicaragua  to  Brito  on  the 
Pacific,  they  will  enter  into  negotiations  with  each  other  to  settle  the  plan  and  the  agreements  in 
detail,  which  may  be  found  necessary  to  accomplish  the  construction  and  to  provide  for  the 
ownership  and  control  of  the  proposed  canal. 

It  was  also  agreed  that  the  course  and  terminals  of  such  canal  should  be  the  same  as  tho*e 
stated  in  the  treaty  of  February  5,  liMX),  negotiated  between  the  United  States  and  Great  Britain, 
which  has  already  been  mentioned.  The  failure  of  this  treaty  terminated  the  negotiations  for 
the  time,  but  they  clearly  indicate  the  willingness  of  these  Republics  to  permit  the  United  States 
to  use  their  territory  for  canal  purposes  on  such  terms  as  may  be  agreed  upon.  A  copy  of  the 
protocol  entered  into  with  Costa  Rica  is  attached  to  this  report  marked  Appendix  A  A.  The  one 
entered  into  with  Nicaragua  is  substantially  in  the  same  language. 

The  legislation  and  instructions  under  which  the  Commission  is  acting  require  also  an 
examination  of  the  treaties  made  by  the  Republic  of  Colombia  or  New 
x«"™7Jdl!U,<0l"",M*,r  Granada,  as  it  was  designated  prior  to  1868  with  other  governments  affecting 
the.  Panama  route  and  any  contracts  made  with  corporations,  associations,  or 
individuals  authorizing  them  to  open  a  communication  there  for  travel  and  commerce. 

The  waters  of  the  Atlantic  and  Pacific  oceans  are  only  about  80  miles  apart  at  the  narrowest 
part  of  the  isthmus  which  connects  North  and  South  America,  and  this  advantage  has  naturally 
attracted  the  attention  of  those  who  have  interested  themselves  in  the  subject  of  an  interoceanic 
communication  during  the  centuries  that  have  elapsed  since  the  first  conception  of  such  an 
undertaking.  But  no  action  was  taken  by  the  United  States  to  secure  any  special  advantages 
or  privileges  there  until  lH+*5,  during  the  controversy  with  Great  Britain  over  the  Oregon 
boundary,  which  was  settled  by  the  Buchanan-Pakenham  treaty  of  that  year,  and  while  the 
country  was  engaged  in  the  war  with  Mexico,  when,  as  one  of  its  results,  an  extension  of  our 
territory  on  the  Pacific  coast  seemed  probable. 

During  this  period  a  treaty  was  negotiated  with  New  Granada  by  which,  among  other  things, 
the  United  States  secured  the  right  of  way  or  transit  across  the  Isthmus  upon 
6  an v  modes  of  communication  then  existing  or  that  might  thereafter  be  con- 


[  lr»n»lt  rlKhta. 

structed.  This  transit  was  to  bo  open  and  free  to  the  Government  and  its 
citizens,  and  for  the  transportation  of  any  articles  of  produce,  manufactures,  or  merchandise  of 
lawful  commerce,  subject  to  no  other  tolls  or  charges  than  those  levied  or  collected,  under  like 
circumstance*,  from  citizens  of  New  Granada. 

In  return  for  the  advantages  and  favors  acquired,  and  in  order  to  secure  their  tranquil  enjoy- 
ment, the  United  States  guaranteed  to  New  Granada  the  perfect  neutrality  of  the  Isthmus,  so 
that  the  free  transit  from  the  one  to  the  other  sea  might  not  be  interrupted  during  the  existence 
of  the  treaty:  the  United  States  further  gtiaranteed  the  rights  of  sovereignty  and  property  which 
New  Granada  had  and  possessed  over  the  said  territory. 

In  addition  to  these  stipulations,  the  two  Republics  engaged  with  each  other  not  to  grant  to 
other  nations  any  particular  favor  in  respect  to  commerce  and  navigation  which  should  not 
immediately  Income  common  to  the  other  party  and  on  like  terms.  They  alse  agreed  that  what- 
ever favors,  immunities,  or  privileges  either  Republic  might  find  it  proper  to  give  to  the  minis- 
ters and  public  agents  of  any  other  power  should  by  the  same  act  be  extended  to  those  of  the 
other  contracting  party. 

This  treaty  was  concluded  on  the  12th  day  of  December,  1846,  but  the  ratifications  were  not 
exchanged  until  the  10th  day  of  June,  1848,  and  it  was  proclaimed  two  davs 
later. 

A  copy  of  the  treaty  is  attached  to  this  report,  marked  Appendix  B  B. 

During  President  Johnson's  Administration,  in  1869,  and  again  during  the  first  Administra- 
tion of  President  Grant,  in  1870,  other  treaties  were  negotiated  between  the  two  Governments  to 
promote  the  construction  of  a  ship  canal  across  the  Isthmus,  but  none  of  them  was  ever  ratified, 
and  the  relations  between  the  United  States  and  the  Republic  of  Colombia  upon  the  subject  are 
still  defined  by  this  convention. 
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Colombia  has  entered  into  treaties  with  other  governments  bearing  upon  this  subject.  One 
with  Frame  in  1856  permits  her  ships  to  enter  all  place*,  harbors,  or  rivers 
imb"''  W"fc  Vnat*'    open  to  foreign  commerce.    A  copy  of  this  treaty  and  a  later  one.  negotiated 
in  ls'.»2,  are  hereto  attached,  marked  Appendix  C  C. 
A  treaty  was  made  with  Spain  in  1881  providing  that  that  (iovernmcnt  should  enjoy  the 
canals  and  ports  of  the  Republic  and  all  advantages  given  to  the  most 


Tr»«ty  «iik«M)».  WW.  favomj  liatjolls  ^  copy  of  this  treaty  is  attached  to  this  report,  marked 
Appendix  D  D. 

Conventions,  with  the  Hanse  Towns  in  ls54,  with  Portugal  in  1857,  with  Great  Britain  in 
1866,  with  Italv  in  181)2,  and  with  other  governments  are  upon  the  footing  of 
the  most  favored  nations,  but  none  of  them  contains  the  obligations  of  neu- 
trality which  were  assumed  by  the  United  States.    A  list  of  the  treaties  made  by  Now  Granada 
or  Colombia  and  the  publication  in  which  each  can  be  found  is  attached  to  this  report,  marked 
Appendix  E  E. 

Before  the  treaty  concluded  in  18+6  had  been  ratified  the  increasing  value  of  the  communica- 
tion across  the  Isthmus  of  Panama  attracted  the  attention  of  enterprising  men  in  Europe  as  well 
as  in  our  own  land. 

The  first  movement  to  establish  such  a  communication  was  made  by  a  number  of  individuals 
in  Paris,  who  formed  an  association  under  the  name  of  the  Panama  Company 
c««i»»"foT,r1»iiro«r**™*  f°r  *ne  purjK»se  of  connecting  the  two  oceans  by  a  railroad  across  the  isthmus. 

Through  their  agent  and  attorney,  Mateo  Klein,  they  negotiated  a  contract 
with  the  Government  of  New  ( Jranada,  which  secured  to  the  company,  for  a  period  of  ninety-nine 
years,  the  exclusive  privilege  of  constructing  and  maintaining  a  railroad  at  Panama,  to  be  com- 
pleted within  six  years,  to  be  counted  from  the  expiration  of  four  months  after  the  approval  of 
the  concession  by  the  Congress  of  the  Republic.  The  agreement,  was  executed  at  Bogota  on  the 
H'th  day  of  May,  1*47.  and  was  approved  on  the  8th  day  of  the  following  month. 

The  French  company  was  unable  to  control  the  capital  necessary  for  the  proposed  enterprise, 
and  in  June,  1848,  its  privileges  lapsed.    Subsequently,  on  the  28th  day  of 
^  lo  Pf"™*  December,  1848,  the  grant  was  revived  in  a  moditied  form  in  favor  of  William 

tor*.  Henry  Aspinwall,  John  Lloyd  Stephens,  Henry  Chauneey,  and  their  associ- 

ates, under  the  name  of  the  Panama  Railroad  Company,  an  organization  which 
was  afterwards,  in  1849.  incorporated  by  the  legislature  of  New  York.  All  former  concessions 
of  a  like  character  were  declared  null  and  void  and  the  grant  as  modified  gave  the  company  the 
same  exclusive  privilege  of  establishing  a  railroad  between  the  two  oceans  across  the  Isthmus  of 
Panama  as  was  contained  in  the  contract  with  Klein,  to  continue  for  forty-nine  years  from  the 
day  of  its  completion  and  its  being  opened  to  public  use.  Six  years  were  allowed  for  the 
construction  of  the  road,  with  the  assurance  that  an  extension  of  two  years  would  be  granted, 
without  the  enforcement  of  any  penalty,  if  it  were  found  impracticable  to  finish  it  within  the 
required  time. 

Cnder  this  grant  the  company  constructed  the  road,  and  on  the  27th  day  of  January.  1855, 
run,  Kaiiromi  mm-  it  was  completed  and  the  first  passenger  train  passed  over  the  track,  and 
Hrtr4  i«  is&a.  ever  M;nc0  then  it  has  continued  in  operation. 

On  the  16th  day  of  April,  1850,  the  contract  was  put  in  a  new  form,  so  as  to  render  it 
tmtieec.sssary  to  refer  to  the  original  contract  with  Klein  in  order  to  understand  the  rights  of  the 
itMiTttf  ■  r  i  nil  hi  c<,,,,ruct'nK  parties.  Subsequently  there  were  other  modifications  and 
changes.  In  its  present  amended  form  the  company  is  entitled  to  the  use 
and  possession  of  the  railroad,  the  telegraph  between  Colon  and  Panama,  the  buildings, 
warehouses,  and  wharves  belonging  to  the  road,  and  in  general  all  the  dependencies  and  other 
works  now  in  its  possession  necessary  to  the  service  and  development  of  the  enterprise  for  a 
period  of  ninety-nine  years  from  the  16th  day  of  August.  1N67.  At  the  expiration  of  this  term 
the  Government  is  to  be  substituted  in  all  the  rights  of  the  company  and  is  entitled  to  the 
immediate  possession  of  the  entire  property.  The  Republic  is  liound  to  grant  no  privilege, 
during  this  term,  to  any  other  comjiany  or  person  to  open  any  other  railroad  on  the  isthmus,  nor 
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without  the  consent  of  the  company  to  open  or  work  any  maritime  canal  there  to  the  west  of  a 
line  drawn  from  Cape  Tiburon,  on  the  Atlantic,  to  Point  Garachim?.  on  the  Pacific;  nor  to  estab- 
lish any  such  communication  itself.  Bat  the  company  can  not  oppose  the  construction  of  a 
canal  except  directly  along  the  route  of  its  road,  and  the  consent  required  is  only  to  enable  it  to 
exact  an  equitable  price  for  the  privilege  anil  as  indemnification  for  the  damages  it  may  suffer  by 
the  competition  of  the  canal.  It  is  also  stipulated  that  the  company  shall  forfeit  its  privilege 
should  it  cede  or  transfer  its  rights  to  any  foreign  government. 

A  copy  of  this  agreement  in  its  latest  amended  form  is  attached  to  this  report,  marked 
Appendix  F  F. 

But  this  communication  by  mil  was  inadequate  to  supply  the  growing  demands  of  commerce 
and  the  subject  of  connecting  the  two  oceans  at  the  isthmus  by  a  navigable  waterway  still  engaged 
the  public  mind.  From  time  to  time  it  was  considered  by  Congress,  and  explorations  and 
surveys  were  authorized  and  made  under  governmental  authority.  Hut  the  reports  with  refer- 
ence to  the  routes  across  the  Panama  and  Darien  isthmus  were  unfavorable  and  no  further 
concessions  or  grants  were  obtained  by  American  companies  or  citizens  with  a  view  to  construct 
a  canal  there. 

Meanwhile,  in  May,  18715,  Lucien  X.  P>.  Wyse  obtained  from  the  Government  of  Colombia 
a  right  of  way  for  this  purpose  across  the  isthmus,  south  and  east  of  an 
"llh  *T"  imaginary  straight  line  drawn  from  Cape  Tiburon  on  the  Atlantic  side  to 
Garachinc  Point,  on  the  Pacific.  This  restriction  was  to  avoid  any  conflict 
with  the  privileges  of  the  Panama  Railroad  Company.  In  1878,  in  l»ehalf  of  the  International 
Interoceanic  Canal  Association  of  France,  he  sought  an  enlargment  of  the 
trirtT'ltWL  W'"*'""  privileges  granted  in  187t>  and  a  new  contract  was  entered  into  on  the  20th  of 
March.  1878.  which  gave  the  association  authority  to  locate  a  canal  across  the 
territory  in  which  the  Panama  Railroad  Company  had  exclusive  privileges,  provided  the 
grantees  could  make  some  amicable  arrangement  with  the  last-named  company.  This  new  con- 
tract, with  some  modifications  introduced  by  a  decree  of  the  Colombian  Congress,  became  a  law 
of  the  Republic  on  the  18th  day  of  May,  1878,  and  in  its  modified  form  was  «*n  the  same  day 
accepted  by  Mr.  Wyse. 

The  amended  contract  thus  accepted  gave  to  the  association  represented  by  the  negotiator 
the  exclusive  privilege  of  constructing  and  operating  a  maritime  canal  across  the  territory  of  the 
L'nited  States  of  Colombia  between  the  Atlantic  and  Pacific  oceans  for  ninety-nine  years,  to  be 
computed  from  the  day  on  which  it  should  Ik>  wholly  or  partly  opened  to  public  service  or  when 
the  grantees  should  commence  to  collect  tolls  or  dues  on  transit,  and  navigation. 

The  general  route  of  the  canal  was  to  Ite  determined  by  an  international  commission  of  indi- 
viduals and  competent  engineers  not  later  than  1881,  unless  unavoidable  circumstances  should 
prevent  their  doing  so  by  that  time.  After  the  settlement  of  the  route  the  grantees  were  allowed 
two  years  to  organize  a  joint  stock  company  to  take  charge  of  the  enterprise  and  of  the  construc- 
tion of  the  work,  and  the  company  when  organized  was  required  to  finish  the  canal  and  place  it 
at  the  public  service  within  the  subsequent  twelve  years  after  its  formation. 

All  public  lands  required  for  the  route  of  the  canal,  the  ports,  stations,  wharves,  moorings, 
and  warehouses,  and  for  its  construction  and  service,  were  ceded  gratis  to  the  grantees,  including 
a  belt  of  land  "JOO  meters,  or  05(5  feet,  wide  on  each  side  of  its  twnks  throughout  its  entire  length. 

There  are  other  provisions  and  grants  to  aid  the  association  in  the  successful  prosecution  of 
it*  work,  and  the  port  at  each  end  of  the  canal  and  the  waterway  itself  are  declared  neutral  for 
all  time,  so  that  in  <ase  of  war  among  other  nations  the  merchant  vessels  and  individuals  of  all 
countries  may  enjoy  its  use  and  advantages  without  being  molested  or  detained. 

In  consideration  of  the  right*,  privileges,  and  exemptions  contained  in  the  contract,  the  Gov- 
ernment of  Colombia  is  declared  entitled  to  a  share  in  the  gross  income  of  the  canal  from  all 
sources  on  an  increasing  scale  of  5  per  cent  at  first  to  8  per  cent  from  the  seventy-sixth  year 
after  its  opening  to  the  termination  of  the  privileges.  Four-fifths  of  these  amounts  are  to  go  to 
the  Republic  and  one-fifth  to  the  state  through  whose  territory  the  canal  may  pass,  and  the  com- 
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panv  controlling  the  canal  expressly  guarantees  that  the  share  of  the  Republic  shall  in  no  year 
be  less  than  $250,000. 

The  right  to  transfer  these  privileges  to  other  capitalists  or  financial  companies  is  given,  but 
there  is  an  absolute  prohibition  against  ceding  or  mortgaging  them  to  any  foreign  government. 
A  copy  of  the  grant  is  attached  to  this  report,  marked  Appendix  G  G. 

The  agreement  that  the  route  of  the  canal  should  lie  determined  by  an  international  commis- 
sion of  individuals  and  competent  engineers  was  complied  with  by  calling  an 
jUJUJUU, ilTiiji"'  "International  Scientific  Congress'*  at  Paris,  which  met  on  the  15th  day  of 
May,  1879.  There  were  135  delegates,  a  majority  of  whom  were  French:  11 
were  from  the  United  States.  Great  Britain,  Germany,  and  other  European  nations  were  also 
represented.  The  convention  was  called  to  order  by  Ferdinand  de  Ijesscps  (already  famous  by 
reason  of  his  connection  with  the  Suez  Canal)  and  after  a  session  of  two  weeks  a  decision  was 
reached  that  the.  best  location  for  the  proposed  waterway  was  from  the  Gulf  of  Limon,  or  Navy 
Bay  as  it  was  called  in  earlier  days,  to  the  Bay  of  Panama,  and  the  construction  of  a  sea-level 
canal  was  recommended. 

Subsequently  a  company,  chartered  under  the  laws  of  France,  was  organized  in  the  early 
part  of  18S1  to  construct  the  canal  under  the  grant  from  the  I'nited  States 
vmpaj  Qj  Ooiojjjbjn  an(i  j)e  Lfssepa  lH>came  the  leading  spirit  in  the  enterprise. 
The  company  was  designated  in  the  law  as  the  '-Conipagnie  Universelle  du 
Canal  Interoceaniquc  de  Panama,"  but  it  is  more  commonly  known  in  this  country  as  the  Panama 
Canal  Company. 

The  location  of  the  canal  in  the  part  of  the  isthmus  where  the  Panama  Railroad  Company 
had  exclusive  privileges  in  the  construction  of  artificial  waterways  as  well  as  railroads,  made  it 
necessary  to  enter  into  some  arrangements  with  that  company  l>efore  the  work  could  l>e  com- 
menced, and  this  was  accomplished  by  obtaining  the  control  of  the  railroad  company  through  a 
purchase  of  its  stock,  or  the  larger  part  of  it,  which  remained  among  the  assets  of  the  canal  com- 
pany when  it  subsequently  went  into  liquidation. 

All  obstructions  being  removed,  the  company  entered  upon  its  work,  but  after  the  expen- 
diture of  vast  sums  of  money  the  effort,  failed,  and  in  December,  1888,  pay- 
tluo'"\'™  ""*        ments  were  suspended.    The  company  went  into  liquidation  and  in  February, 
1881*,  a  liquidator  or  receiver  was  appointed  by  the  civil  tribunal  of  the  Seine 
and  was  given  authority  to  transfer  to  any  new  company  all  or  any  portion  of  the  company's 
assets. 

This  failure  and  the  change  in  the  situation  made  it  important  to  have  a  new  agreement  with 
Colombia,  and  Mr.  Wysc  was  authorized  to  enter  into  further  negotiations  to 
icmMt'''^"1      C°  obtain  a  modification  and  extension  of  the  contract  in  favor  of  the  receiver, 


whom  he  represented.    He  succeeded  in  his  efforts,  and  another  contract 
entered  into  at  Bogota  on  the  10th  day  of  Deceml>er,  1890,  granting  an  extension  of  ten  years 
within  which  the  canal  was  to  l>e  finished  and  put  in  public  operation  by  a  new  company  to  be 
organized  with  a  capital  sufficient  for  the  purpose.    This  company  was  to  resume  the  work  of 
excavation  not  later  than  the  28th  day  of  February,  1893.    The  contract  was  confirmed  by  the 
i  of  the  Republic-,  and  a  copy  of  it  is  attached  to  this  report,  marked  Appendix  H  H. 
It  l>eing  found  impracticable  to  complete  the  arrangements  contemplated  by  the  modified 
contract  within  the  specified  time,  a  further  extension  was  applied  for  and 
obtained  on  the  4th  day  of  April,  1893.    This  required  the  formation  of  the 
new  company  and  the  resumption  of  the  work  in  a  serious  and  permanent  manner  by  the  31st 
day  of  October,  1894.    The  time  for  its  completion  was  extended  for  ten  years  from  that  date. 
A  copy  of  this  contract  is  attached  to  this  report,  marked  Appendix  I  1. 
A  further  extension  until  the  31st  day  of  October,  1910.  was  granted  on  the  23d  day  of 
April,  19O0.    A  copy  of  the  contract  granting  this  new  extension  is  attached 

titration  li>  I»1U.  .     .1  7  ,     j    .  i ■  tv 

to  this  report,  marked  Appendix  J  J. 
In  October,  1894,  the  new  company  was  organized  under  the  general  corporation  laws  of 
France  under  the  name  of  the  New  Panama  (.'anal  Company.    Its  capital  was  fixed  at  05,000.000 
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francs,  divided  into«50,000  share*  of  100  francs  each;  50,000  of  these,  full  paid  and  nonassessable, 
were  to  be  set  apart  for  the  Republic  of  Colombia.  A  memorandum  showing  the  legal  status  of 
the  company,  including  copies  of  the  French  laws  and  the  decrees  of  court  which  govern  it  and 
of  its  charter,  is  attached  to  this  report,  marked  Appendix  K  K. 

The  receiver  of  the  old  company  became  a  party  to  this  new  organization,  and  transferred 
and  contributed  to  it  all  the  property  and  asset*  of  the  Panama  Canal  Company,  real  and  per- 
sonal, whether  in  France  or  Colombia,  including  the  grants  from  the  Colombian  Government 
under  which  it  had  been  operating,  and  also  the  rights  of  every  nature  in  the  Panama  Railroad 
which  had  been  obtained  by  the  arrangements  made  and  entered  into  with  the  company  or  its 
stockholders.  He  also  subscribed,  in  his  official  capacity,  for  alwut  one-fourth  of  the  stock  of 
the  new  company.  This  sale  and  transfer  was  made  upon  the  express  condition  that  the  prop- 
erty and  rights  thus  transferred  should  revert  to  the  estate  in  liquidation  upon  default  in  the 
completion  of  the  canal  within  the  time  tixed  in  the  concession  under  which  the  work  was  to  be 
constructed,  and  special  conditions  wen?  made  as  to  the  Panama  Railroad,  which  are  set  forth  in 
the  charter. 

During  the  progress  of  the  work  the  receiver  has  the  right  under  the  terms  of  the  transfer 
to  appoint  a  commission  of  three  engineers  to  inspect  the  progress  that  is  made,  the  condition 
and  maintenance  of  the  buildings  and  plant,  and  the  accounts  relating  to  these  different  objects. 
The  expense  of  this  commission  is  to  borne  by  the  new  company. 

Under  the  terms  of  the  transfer  the  New  Panama  Canal  Company  has  a  title  to  the  whole  prop- 
erty, but  the  rights  of  those  interested  in  the  old  company  have  not  been  entirely  extinguished. 
They  are  under  no  further  obligations  to  contribute  toward  the  construction  of  the  canal  or  the 
auxiliary  works,  but  its  successful  completion  and  operation  will  to  some  extent  be  to  their 
pecuniary  advantage,  for  under  the  terms  of  the  sale  t50  per  cent  of  the  surplus  income,  after 
paying  all  expenses,  charges,  and  stipulated  dividends,  is  to  be  appropriated  to  the  liquidator,  to 
be.  properly  distributed.  While  there  may  be  little  left  for  the  proposed  distribution,  the  exist- 
ence of  this  right  in  favor  of  the  old  company  will  apparently  require  its  concurrence  in  case  of 
a  sale  of  the  property  and  the  concession  and  charter  under  which  the  company  is  acting. 

No  tmtin  nM  irt»iii«r  ^  appears  from  the  foregoing  that  no  existing  treaties  with  Nicaragua, 
ioH*<t  suim  i»»  right  to  (Josta  Rica,  or  Colombia  give  to  the  United  States  the  right  to  occupy  tho 
am. or coimbu formal  territory  of  any  of  these  Republics  for  the  purpose  of  constructing  and 
operating  a  maritime  canal. 
The  concessions  and  grants  heretofore  made  by  these  Republic*  to  and  with  corporations, 
associations,  and  individuals  authorizing  them  to  establish  and  maintain  a 
communication  across  their  territory  from  wean  to  ocean,  whether  by  land 
or  water,  in  terms  exclude  the  right  of  the  concessionaires  and  grantees  to 
transfer  them  to  a  foreign  government.  The  purchase,  therefore,  by  the  United  States  of  any 
such  concession  or  grant  would  be  ineffectual  unless  it  were  accomplished  with  the  consent  of  the 
Republic  by  which  the  privileges  were  granted,  and  the  terms  upon  which  such  consent  will  be 
given  must  lie  arranged  by  diplomatic  negotiations. 

It  also  appears  that  the  only  prior  obligations  to  corporations,  associations,  or  individuals, 
in  the  way  of  a  direct  agreement,  under  which  the  United  States  may  acquire 
.V'  "r"i  aulnor't>"  from  Nicaragua  a"d  Costa  Rica  to  use  their  territory  for  the  con- 
struction of  a  canal,  to  bo  under  its  control,  management,  and  ownership, 
have  been  eliminated  by  the  forfeiture  and  termination  of  the  contracts  with 
the  Maritime  Canal  Company  of  Nicaragua  and  the  Interoceanic  Canal  Company,  and  if  these 
forfeitures  are  final  there  arc  no  private  rights  in  the  way  of  continuing,  at  an  appropriate  time, 
negotiations  with  these  two  Republics  to  acquire  the  consent  and  authority  necessary  for  the 
accomplishment  of  this  purpose. 

One  of  the  purposes  of  the  investigation  mentioned  in  the  law  was  to  determine  the  cost  of 
constructing  a  canal  and  placing  the  same  "under  the  control,  management, 
haw U^iTmiUiTif^1*  anu<  ownership  of  tho  United  States."    Under  this  head  the  Commission  may 
perhaps  be  expected  to  consider  the  cost  of  acquiring  the  privilege  of  enter- 
ing and  occupying  the  territory  of  the  States  through  which  the  different  routes  extend. 
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Preliminary  to  this  a  question  arisen  as  to  the  nature  of  the  title  by  which  the  United  States 
is  to  hold  the  proposed  canal,  and  the  words  of  the  law  already  quoted  clearly 
",,lml'  indicate  the  legislative  intent.  Propositions  have  been  before.  Congress  in 
rt,  i*f..r»  fonm>r  v,,ars  (,y  which  the  United  States  wits  to  be  a  part  owner  in  such  an 
enterprise,  or  a  shareholder  in  a  company  organized  to  construct  a  maritime 
canal,  and  the  projects  which  were  considered  contemplated  ownership  for  a  term  of  years,  after 
which  the  property  was  to  revert  to  the  Republic  that  had  permitted  the  use  of  its  territory. 
But  there  is  no  such  suggestion  in  the  law  under  which  this  Commission  is  acting.  The  United 
States  is  t<>  control,  manage,  and  own  the  canal;  the  period  of  ownership  is 
not  limited;  it  is  to  bo  in  perpetuity.  No  divided  control  of  management  is 
proposed,  whether  effected  by  some  arrangement  l>etween  the  United  States 
and  the  government  contracting  with  it,  or  by  the  formation  of  a  company,  with  stocks  and 
shares,  or  by  any  other  method.  Such  divided  ownership  would  give  some  voice  in  the  manage- 
ment of  the  enterprise,  even  to  minority  holders,  whose  interests  might  and  probably  would 
require  a  policy  different  from  that  deemed  best  by  the  Government  and  jK-ople  of  the  United 
States.  This  right  of  complete  ownership  and  coutrol  in  perj>etuity.  which  is  clearly  indicated, 
is  to  be  exercised  under  the  sovereignty  of  the  State  in  which  the  canal  is  located,  according  to 
the  view  presented  in  the  early  part  of  this  chapter. 

It  naturally  follows  that  the  compensation  to  be  paid  by  the  United  States  in  consideration 
of  the  privileges  to  be  granted  should  be  definitely  fixed,  whether  included 
l™""a"'"  ,or  gj*  in  a  single  amount  to  be  agreed  upon  during  the  progress  of  negotiations,  or  in 


1mm ■a""'1'1  W         ™  payments  to  be  made  annually  or  at  other  regular  intervals,  or  in  a  combina- 
tion of  these  two  methods.     A  conijKMisation  to  he  dependent  upon  the 
earnings  and  profit*  of  the  enterprise  would  Ik*  subject  to  the  objections  which  make  a  divided 
ownership  undesirable.    Other  interests  than  those  of  the  United  States  would  be  involved  in  the 
management,  and  accountings  would  have  to  Ite  made  from  time  to  time  to  another  government. 
The  amount  of  the  compensation  that  these  Republics  would  require  for  the  occupation  and 
use  of  their  territorv  remains  to  be  considered,  but  the  Commission  had  no 

Amount  •►r  ronjK-naatli.n.  .        ,i       ■  .  .  .  ■      ,  . 

power  under  the  law  to  enter  into  negotiations  with  them,  and  the  treaties 
and  concessions  relating  to  this  question  supply  the  only  information  from  which  any  deductions 
or  conclusions  can  be  drawn.  This  may  be  of  little  value,  but  what  has  »>cen  done  in  the  past 
with  reference  to  a  subject  is  often  suggestive,  anil  it  is  presented  so  that  it  may  1k»  available  for 
future  use  and  reference. 

A  treaty  negotiated  by  Mr.  Elijah  Hise  on  the  part  of  the  United  States  with  Nicaragua  in 

June.  184»,  conferred  upon  the  former,  or  to  a  companv  of  its  citizens,  the 
m  '  exclusive  right  to  construct  and  build  within  the  territories  of  the  latter  a 

canal  or  road  for  the  purpose  of  opening  a  passage  or  communication  between 
the  Caribbean  Sea  and  the  Pacific  Ocean.  No  pecuniary  consideration  was  required  for  this 
privilege,  but  the  United  States,  by  the  twelfth  article  of  this  treaty,  solemnly  agreed  and  under- 
took to  protect  and  defend  Nicaragua  in  the  possession  of  the  exercise  of  its  sovereignty  and 
dominion  over  all  its  territory  and  coasts  within  its  just  and  true  boundaries.  Mr.  Hise  acted 
without  authority  in  negotiating  this  treaty,  and  it  was  never  submitted  to  the  Senate  for 
confirmation.  The  purpose  of  Nicaragua  in  agreeing  to  its  terms  whs  doubtless  to  secure  a 
powerful  ally  in  the  disturl>cd  and  threatening  relations  which  then  existed  l>ctween  her  and 

Great  Britain. 

A  copy  of  this  treaty  is  attached  to  this  report  marked  Apjs'iidix  L  L. 

In  August,  1H4JI.  Nicaragua  entered  into  a  contract  for  a  ship  canal  across  its  territory  with 
the  American  Atlantic  and  Pacific  Ship  Canal  Company. 

The  companv  was  to  pav  to  the  State  t>10.ooo  on  the  ratification  of  its 

<  oalrart  twtnrra  Mrara-  «      ■  t  ■  •     ,         .  •    j  # 

«••••*  Aatrirw  ui.aii.  charter,  and  the  same  sum  each  year  thereafter  during  the  period  of  con- 
aad  r«oicKkipc 8truction.    The  State  was  to  receive  stock  of  the  companv  to  the  value  of 

■Mat*.  * 

$2iN).ooo.    The  total  amount  of  stock  intended  to  be  issued  is  not  stated. 
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After  the  completion  of  the  innal  the  State  was  to  receive  annually,  for  a  period  of  twenty 
years,  20  per  cent  of  the  net  profits  of  the  work  after  deducting  interest  at  the  rate  of  7  )>er  cent 
per  annum  on  the  capital  invested,  and  after  this  period  of  twenty  years  its  share  in  the  uet  profits 
was  to  be  increased  to  25  per  cent  annually  until  the  termination  of  the  contract,  which  was 
to  be  in  force  for  eighty-five  years  from  the  day  the  canal  was  completed  and  put  in  use.  The 
company  was  to  present  a  report  and  account  yearly  to  the  State  as  a  l«asis  for  these  payments, 
which  was  to  be  subject  to  examination  and  comparison  with  the  company's  books  by  commis- 
sioners to  be  appointed  by  the  State.  At  the  end  of  the  period  of  eighty-five  years  the  entire 
property  and  the  rights  and  privileges  granted  were  to  be  .surrendered  to  the  State  without 
indemnity  or  compensation,  but  the  company  was  to  be  allowed  15  per  cent  from  the  net  profits 
of  the  canal  for  ten  years  after  the  surrender  if  the  cost  of  the  work  should  be  less  than 
$20,000,000.  and  for  twenty  years  if  the  cost  was  greater  than  that  amount. 
A  copy  of  this  contract  is  attached  to  this  report,  marked  Appendix  M  M. 
The  next  contract  relating  to  this  subject  was  the  Frelinghuysen-Zavala  treaty  between  the 
United  States  and  Nicaragua,  signed  in  December.  1884,  already  mentioned 


tr«',U"k"T*"  Z*'*1*  'n  tms  chapter  and  designated  as  Appendix  L.  By  the  terms  of  this  treaty 
the  canal  was  to  be  built  by  the  United  States  and  owned  by  the  two  signa- 
tory powers,  without  any  limitation  as  to  time.  The  proceeds  of  the  canal  and  its  accessories 
were  to  be  applied  to  the  maintenance  and  necessary  improvement  of  the  works,  including  the 
salaries  of  the  board  of  managers  and  all  officers  and  others  employed,  and  the  balance  remaining 
was  to  be  divided  l>etwecn  the  two  Governments,  one-third  of  which  was  to  be  paid  to  Nicaragua 
and  two-thirds  to  the  United  States.  The  United  States  also  agreed  to  loan  to  Nicaragua 
$4, 000,000.  which  was  to  be  expended  in  making  internal  improvements  and  was  to  be  repaid 
with  interest  at  3  per  cent  per  annum  out  of  its  share  in  the  net  revenues  of  the  canal.  As  stated 
in  another  part  of  this  chapter,  this  treaty  was  rejected  by  the  Senate,  and  at  a  subsequent 
session,  while  a  motion  for  reconsideration  was  still  pending,  it  was  withdrawn  by  the  President, 
The  contract  which  the  Maritime  Canal  Company,  of  Nicaragua,  was  incoqw rated  to  execute 
was  made  by  Nicaragua  with  the  Nicaragua  Canal  Association,  of  New  York, 
in  March,  1887.  The  pecuniary  consideration  promised  for  the  privileges 
granted  was  to  Ihi  received  by  the  Republic  in  shares,  bonds,  certificates,  or 
other  securities  which  the  company  might  issue  to  raise  the  corporate  capital,  and  was  to  be  6  per 
cent  of  the  total  amount  of  the  issue,  and  in  no  event  less  than  $4,000,000  in  face  value,  to  be 
represented  by  40,000  shares  or  obligations  of  $100  each,  full  paid  and  nonassessable. 

The  privileges  were  to  last  for  ninety-nine  years  from  the  opening  of  the  canal  to  universal 
traffic,  at  the  end  of  which  period  the  Republic  was  to  become  the  owner  of  the  entire  property 
in  perpetuity.  The  company,  however,  was  to  have  the  privilege  of  renting  the  canal  for  ninety- 
nine  years  longer  on  condition  of  paying  25  cent  of  the  annual  net  profits  to  the  Government  of 
Nicaragua.  This  contract  has  been  stated  more  fully  in  an  earlier  part  of  this  chapter  and  is 
there  designated  as  Appendix  R. 

The  latest  contract  made  by  Nicaragua  for  the  construction  of  a  maritime  canal  through  its 
territory  was  entered  into  with  Messrs.  Edward  Eyre  and  Edward  P.  Cragin, 
representing  the  Interoceanic  Canal  Company,  in  October,  18t»8.  The  terms 
of  this  contract  are  set  forth  in  an  earlier  part  of  this  chapter,  but  the  part 
relating  to  the  consideration  promised  by  the  company  will  l>e  briefly  restated  in  this  connection 
for  more  ready  comparison  with  the  terms  of  the  other  contracts.  The  Republic  was  to  be 
entitled  to  8  per  cent  of  the  company's  stock,  full  paid  and  nonassessable,  not  less  than  $8,000,000 
in  par  value.  For  one  hundred  and  ninety-nine  years  from  the  day  on  which  the  canal  was 
opened  to  universal  traffic  the  net  profits  were  to  belong  to  the  stockholders;  during  a  period  of 
ninety-nine  years  following  the  stockholders  were  to  receive  a  cumulative  annual  dividend  of  10 
per  cent,  and  of  any  balance  that  remained  the  company  was  to  pay  half  to  the  Republic  and  the 
other  half  to  the  Stockholders;  after  this  period  the  net  annual  profits  were  to  be  divided  equally 
between  the  Government  and  the  stockholders.    While  the  grant  was  nominally  in  perpetuity, 
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it  is  evident  that  the  company  after  the,  first  period  would  not  bo  entitled  to  the  right*  of 
undivided  ownership. 

The  Kepuhlie  in  this  contract  granted  to  the  Interoceanic  Canal  Company  some  important 
privileges  which  do  not  apjM?ar  in  any  of  the  other  contracts. 

It  conferred  authority  to  make  and  modify  police  regulations,  subject  to  the  approval  of  the 
government  of  the  State,  for  guaranteeing  order,  safety,  and  health  within  a  zone  5  miles  in 
width  on  each  side  of  the  canal.  A  police  force,  to  be  appointed  and  paid  by  the  company,  was 
to  enforce  these  regulation*  and  also  the  general  police  regulations  ami  laws  of  the  State  within 
this  zone,  with  all  the  corrective  powers  exercised  by  the  police  force  of  the  Republic.  This 
provision  is  found  in  Article  XVII  of  the  contract. 

In  another  article  it  was  provided  that  all  contracts  made  by  the  company  relating  to  the 
canal  and  its  accessories  should  be  governed  by  the  principle  of  u  lex  loci  contractu." 

In  addition  to  the  privileges  contained  in  other  contracts  relating  to  canal  construction,  the 
Republic  granted  to  this  company  many  mercantile,  tanking,  and  other  business  prerogatives, 
varied  in  character,  which  would  have  lu'en  of  great  value  to  privale  owners.  These  are  enumer- 
ated in  Article  XVI  of  the  contract. 

In  addition  to  liberal  grants  of  land,  such  as  were  contained  in  the  contract  with  the.  Nica- 
ragua Canal  Association,  the  company  was  given  an  option  to  select  and  purchase,  within  two 
years  from  the  date  of  its  organization,  a  million  hectares  (nearly  8,500,000  acres)  of  national 
land,  at  *1  per  hectare  in  American  gold. 

Taking  all  these  privileges  into  consideration  this  is  by  far  the  most  liberal  contract  that  has 
been  made  by  Nicaragua  in  connection  with  this  subject,  and  it  is  of  special  significance,  because 
it  is  the  most  recent  in  date  and  is  the  latest  expression  and  act  of  the  Government  from  which 
an  inference  can  be  drawn  as  to  the  value  that  would  be  set  upon  such  a  concession  or  grant  as 
would  authorize  the  United  States  to  construct,  manage,  and  oj)erate  a  maritime  canal  through 
the  territory  of  the  Republic. 

A  copy  of  this  contract  is  attached  to  this  report,  marked  Appendix  T. 

Only  one  of  these  parties  that  contracted  with  Nicaragua  with  reference  to  the  route  known 
cmu  the  name  of  tnttt  State  entered  into  a  contract  with  Costa  Rica  so  as  to 
secure  the  consent  of  that  Republic  for  the  use  of  its  territory  as  far  as  might 
be  necessary  in  executing  the  project.  This  was  the  Maritime  Canal  Com- 
pany of  Nicaragua.  Its  contract  was  entered  into  in  .Inly,  1H88.  and  Costa  Rica  granted  to  the 
company  privileges  as  to  the  use  of  its  territory  similar  to  those  it  had  already  obtained  from 
Nicaragua,  but  the  amount  of  capital  stock  in  the  company  was  to  lie  H  per  cent,  instead  of  0, 
in  shares  or  certificates  of  $100  each;  the  total  value  to  l>e  in  no  event  less  than  $l,f>00,000.  This 
contract  has  l>een  referred  to  in  an  earlier  part  of  this  chapter,  and  is  designated  as  Appendix  Z. 

While  the  way  is  open  for  direct  negotiations  with  Nicaragua  and  Costa  Rica  for  the  occupa- 
tion and  use  of  their  territory  for  canal  purposes,  the  situation  is  different  at  Panama.   The  Repub- 
lic of  Colombia  first  granted  a  concession  to  the  Panama  Railroad  Company. 
aluT^T^al' ut''""*  £'v'"£  'l  exclusive  privileges  on  the  Isthmus,  which  will  continue,  according 
iiaar  u  iiMM. '  '  *°"    t0  modifications  afterwards  made,  for  ninety-nine  years  from  August  lt>. 

1807.  A  later  concession  to  the  Panama  Canal  Company  required  it  to  enter 
into  some  amicable  arrangement  with  the  railroad  companv  under  which  the  former  might  occupy 
the  territory  along  or  near  its  line.  The  canal  company  acquired  by  purchase  a  majority  of  the 
railroad  stock,  and  the  necessary  arrangements  were  made.  This  stock  is  now 
.M^™■^■*'«^K»•',,"  undor  ,no  control  of  the  New  Panama  Canal  Company,  which  gives  it  a 
directing  influence  in  both  organizations.  The  canal  concession  is  to  con- 
tinue, according  to  its  latest  extension,  for  ninety-nine  years  from  the  day  on  which  the  canal 
shall  be  wholly  or  partially  opened  to  public  service,  and  the  date  fixed  for  this  in  the  contract  is 
October  31,  1010.  Should  it  fail,  and  the  concession  l>e  forfeited,  the  company  will  still  have 
exclusive  control  of  the  territory  through  which  its  line  extends  till  15*06.  under  the  railroad 
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The  canal  company  is  absolutely  prohibited  to  cede  or  mortgage  its  rights,  under  any  con- 
sideration whatever,  to  any  nation  or  foreign  government,  under  penalty  of 
li^r^r^r/'™^  forfeiture.    The  contract  with  the  railroad  company  contain*  a  like  prohibi- 
ts Nrrirn V... -rnm-n t .      tion,  and  dclares  further  that  the  pain  of  forfeiture  will  be  incurred  by  the 
mere  act  of  attempting  to  cede  or  transfer  its  privilege  to  a  foreign  govern- 
ment, and  such  an  act  is  declared  absolutely  null  and  of  no  value  or  effect. 

These  concessions,  if  acquired  by  the  United  States,  would  not  give  to  the  Government  the 
control  and  ownership  evidently  contemplated  by  the  law — that  is,  an  absolute 
r..««.ri"«i"'  rtf"  ownership  in  perpetuity.  The  right  under  the  contract  with  the  railroad 
company  is  designated  as  "the  use  and  possession"'  of  the  property  for  ninety- 
nine  years,  and  it  is  provided  that  "at  the  expiration  of  the  term  of  the  privilege,"  and  by  the 
sole  fact  of  the  expiration,  the  Government  of  Colombia  shall  be  substituted  in  all  the  rights  of 
the  company,  and  shall  immediately  enter  into  the  enjoyment  of  the  line  of  communication,  its 
fixtures,  dependencies,  and  all  its  products.  The  right  of  the  canal  company  is  substantially  of 
the  same  character.  Its  concession  expressly  provides  that  five  years  previous  to  the  expiration 
of  the  ninety-nine  years  of  "the  privileges,"  the  executive  power  shall  appoint  a  commissioner 
to  examine  the  condition  of  the  canal  and  annexes,  and  make  an  official  report  describing  the 
condition  of  the  property  in  every  detail.  This  report  is  to  establish  the  condition  in  which 
the  canal  and  its  dependencies  are  to  be  delivered  to  the  National  Government  on  the  day  of  the 
expiration  of  the  privilege.  There  is  no  provision  for  an  extension  of  either  concession  beyond 
the  period  mentioned,  and  the  entire  property  in  each  case  passes  from  the  company  without 
compensation. 

The  privileges  granted  by  these  concessions  are  subject  to  certain  annual  charges  in  the 
nature  of  rentals  and  to  other  obligations.  The  railroad  company  is  bound 
**"  during  the  continuance  of  its  concession  to  pay  to  the  Colombian  Government 
"an  annual  revenue"  of  §250,000  in  American  gold,  in  quarterly  payments. 
The  failure  to  make  any  of  the  quarterly  payments,  after  ls>ing  one  year  overdue,  subjects  the 
company  to  a  forfeiture  of  its  privilege.  It  is  also  bound  to  transport  over  its  road  the  Colom- 
bian mails  without  charge,  and  the  troops,  chiefs,  and  officers,  and  their  equipage,  ammunition, 
armament,  clothing,  ami  all  similar  effects  belonging  to  or  destined  for  the  service  of  the  Repub- 
lic, and  emigrants  to  the  country  up  to  the  number  of  2,000  annually.  The  canal  company  is 
bound  to  pay  to  the  Government,  in  half-yearly  installments,  during  the  first  twenty-five  years 
after  the  opening  of  the  canal  to  the  public  service  a  share  amounting  to  5  per  cent  on  its  gross 
income  from  all  sources,  without  any  deductions  whatever.  For  a  second  period  of  twenty-five 
years  the  share  of  the  Government  is  increased  to  ti  per  cent;  for  a  third  to  7  per  cent;  and  for 
a  fourth,  to  the  termination  of  its  privilege,  to  8  per  cent.  The  company  guarantees  that  this 
share  shall  in  no  case  be  less  than  $250,000  in  any  year.  The  Colombian  Government  also  owns, 
in  accordance  with  the  extension  law  of  December  2«5,  1K90.  and  by  the  terms  of  the  company's 
charter.  50.000  full-paid  shares  of  its  stock,  of  the  par  value  of  100  francs  each,  the  total  number 
of  shares  issued  by  the  company  being  650,000.  The  Government  of  the  Republic  has  the  power 
under  the  concession  to  protect  these  interests  by  appointing  a  commissioner  or  agent  to  inter- 
vene in  the  collection  and  examine  the  accounts  of  the  company. 

This  IsMng  the  situation,  it  was  manifest  that,  even  if  the  privileges  of  the  companies  could 
lie  purchased  by  and  transferred  to  the  United  States,  they  were  encumbered  with  charges  and 
conditions  that  would  not  permit  this  Government  to  exercise  all  the  rights  of  complete  owner- 
ship over  a  canal  constructed  by  it  at  the  Panama  route. 

A  new  arrangement  is  necessary  if  the  United  States  is  to  undertake  the  work.    The  relin- 
quishment by  the  canal  company,  with  the  consent  of  Colombia,  of  the  privi- 
*7f  rn'ujsui« .".Tr    'ePes 't  nas  un(l°r  existing  concessions,  for  a  consideration  to  Ihj  agreed  upon 
u*»«»r<wk.  with  the  United  States,  would  leave  the  way  open  for  treaty  negotiations 

between  the  two  Governments  to  ascertain  whether  Colombia  will  consent  to 
the  occupation  of  its  territory  by  the  United  States  for  the  construction  of  a  canal  to  be  under 
Government  control,  management,  and  ownership,  and,  if  so.  whether  they  can  agree  upon  terms 
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mutually  satisfactory.  The  situation  is  peculiar,  as  there  are  three  parties  in  interest.  The 
United  States  can  obtain  from  Colombia  no  concession  that  does  not  have  the  approval  of  the  com- 
pany, and  its  concessions  do  not  permit  the  company  to  transfer  or  attempt  to  transfer  its  rights 
to  a  foreign  government 

As  the  Commission  was  specially  authorized  and  instructed  to  ascertain  the  cost  of  purchas- 
ing all  the  rights,  privileges,  and  franchises  held  and  owned  by  corporations,  associations,  and 
individuals  in  the  different  canal  routes,  so  as  to  determine  the  cost  of  constructing  an  isthmian 
canal  at  each  of  them  and  placing  it  under  the  control,  management,  and  ownership  of  the  United 
States,  it  attempted  at  the  tirst  favorable  opportunity,  after  its  organization,  to  ascertain  the 
views  of  the  New  Panama  Canal  Company  with  reference  to  a  disposition  and  transfer  of  its 
property  and  rights. 

While  the  Commission  was  in  Paris  in  September,  lsi»9,  interviews  were  held  with  the  presi- 
dent and  other  officers  of  the  company,  during  which  their  attention  was  directed  to  the  scope  of 
the  investigation  in  which  it  was  engaged,  and  their  views  were  sought  u|K>n  this  subject  of  sale 
and  transfer.  They  were  not  prepared  to  make  a  definite  reply,  and  responded  only  with  some 
general  remarks,  which  did  not  give  the  information  that  was  sought. 

Mr.  Maurice  ilutin  was  afterwards  chosen  president  of  the  New  Panama  Canal  Company 
and  came  to  the  United  States  early  in  1900,  during  the  absence  of  the  Commission  in  Central 
and  South  America.  Soon  after  its  return,  on  the  4th  day  of  April.  1900.  he  addressed  a  letter 
to  the  president  of  the  Commission,  stating  that  the  principal  object  of  his  visit  was  to  give  to 
the  Commission  any  additional  information  it  might  desire  with  reference  to  the  company  and 
the  canal  project,  and  that  he  was  ready  to  do  so,  either  upon  technical  points  or  others  that 
might  lie  indicated  to  him. 

In  response  to  this  letter  the  president  of  the  Commission  reminded  him  of  the  discussions 
at  Paris  with  reference  to  a  transfer  of  the  canal  property  to  the  United  States  which  had  then 
led  to  no  result,  and  submitted  three  inquiries  to  which  he  solicited  replies  as  full  and  as  clear  as 
ho  might  find  it  convenient  to  make.    They  were  substantially  as  follows: 

1.  Whether  the  companv  was  willing  to  sell  its  rights,  proportv.  and  unfinished  work  to  the 
United  States. 

2.  Whether  the  company  had  the  legal  power  to  make  such  sale  and  give  to  the  purchaser  a 
perfect  title,  free  from  all  incumbrances  and  the  claims  of  the  stockholders  and  creditors  of  the 
old  company. 

3.  For  what  sum,  in  cash,  would  the  companv  sell  its  rights,  privileges,  franchises,  and  its 
property  of  every  description  connected  with  the  construction  of  a  canal  across  the  Isthmus  of 
Panama  i 

He  stated  that  the  Commission  was  well  aware  that  the  concession  under  which  the  company 
was  acting  prohibited  a  sale  or  transfer  of  its  privileges  to  any  foreign  Government,  and  sug- 
gested that,  in  the  discussion  of  the  subject,  the  consent  of  the  Colombian  Government  might  be 
assumed.  He  also  called  attention  to  the  term*  of  the  law  under  which  the  Commission  was  act- 
ing, which  authorized  it  to  collect  information  to  be  submitted  to  the  President  of  tlte  United 
States,  but  conferred  no  power  to  accept  or  reject  any  terms  which  might  l>c  offered. 

There  was  no  early  response  to  this  communication.  President  Hutin  returned  to  Paris,  and 
on  the  20th  of  July  addressed  a  letter  to  the  president  of  the  Commission,  in  which  he  said  that 
on  account  of  the  importance  of  the  questions  asked  him  it  would  be  well  to  have  interviews  with 
him  and  other  members  of  the  Commission,  with  a  view  of  making  the  reply  precise  and  includ- 
ing in  it  everything  which  might  be  needed.  Before  closing  he  asked  to  be  informed  by  what 
date  a  reply  to  the  letter  of  April  10,  19<>0.  was  desired.  In  acknowledging  this  letter,  on  the 
13th  of  August,  the  president  of  the  Commission  stated  that  it  was  desirable  to  have  the  reply  at 
as  early  a  date  as  practicable,  and  not  later  than  the  1st  day  of  (X'tolier  following. 

A  few  weeks  later  President  Hutin  visited  Washington  again,  and  the  Commission  and  its 
committee  on  rights,  privileges,  and  franchises  held  conferences  with  him  from  time  to  time,  at 
which  the  subject  of  these  inquiries  was  freely  discussed,  but  no  formal  reply  to  the  letter  was 
received  until  November  1(5,  just  l>efore  the  Commission  closed  its  preliminary  report. 
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During  these  conferences  the  question  of  title  was  fully  discussed,  and  the  Commission  was 
furnished  with  copies  of  the  concession  from  Colombia  to  the  old  company;  the  different  contracts 
by  which  it  was  extended;  the  laws  under  which  the  old  and  new  companies  were  organized;  the 
legislative  acts  relating  to  the  old  company  and  the  liquidation  of  its  affairs;  the  decrees  of  the 
court  relating  to  the  liquidation  and  to  the  formation  of  the  new  company;  the  charter  of 
the  new  company,  and  other  documents  bearing  upon  its  legal  history.  These  have  been  made 
use  of  by  the  Commission  in  its  investigation  of  the  legal  status  of  the  new  company,  and  its 
conclusions  will  be  given  further  on  in  this  report. 

No  result  was  reached  with  reference  to  the  other  questions.  There  was  no  offer  to  dispose 
of  the  property  and  privileges  of  the  company  to  the  Cnited  States  upon  any  terms,  even  with 
the  consent  of  the  Colombian  Government,  nor  was  any  desire  expressed  to  enter  into  any  nego- 
tiations with  the  United  States  with  reference  to  such  a  disposition  of  its  property  and  rights, 
and  it  was  manifest  that  the  company  preferred  some  other  arrangement  than  an  absolute  sale. 
President  Hutin  during  these  conferences  suggested  that  the  United  States  might  obtain  control 
of  the  right*,  privileges,  and  property  of  the  canal  company  as  a  majority  stockholder  of  a  new 
organization,  to  which  the  company  might  contribute  its  concession,  plant,  unfinished  work,  and 
other  property,  at  a  valuation  to  be  determined  by  arbitration,  and  he  expressed  the  opinion  that 
such  an  arrangement  could  lie  made  without  violating  the  concessions.  But  this  must  include 
some  plan  for  the  protection  of  the  minority  stockholders  in  the  financial  management,  for  they 
would  favor  a  policy  that  would  realize  liberal  dividends  in  proportion  to  the  commercial  value 
of  the  canal,  while  the  policy  of  the  United  States  might  l>e  to  reduce  tolls  ami  charges  to  the 
cost  of  maintenance,  or  even  below  it,  if  its  interests  would  be  thereby  advanced. 

The  letter  contained  no  answers  to  the  first  and  third  questions  of  the  communication  of  Apr»l 
10,  1900,  but  submitted  a  plan  substantially  the  same  as  that  outlined  in  the  letter  of  the  company 
of  February  28,  1 899,  addressed  to  the  President  of  the  United  States,  which  was  published  in 
Senate  Doc.  No.  188,  Fifty-sixth  Congress,  first  session,  pages  41  and  4± 

This  was  to  reincorporate  under  the  laws  of  New  York  or  some  other  State,  and  accord  to 
the  United  States  such  representation  in  its  board  of  directors  and  such  opportunity  to  acquire 
an  interest  in  its  securities  as  its  concessions  permitted. 

This  plan  was  subject  to  all  the  objections  of  a  divided  ownership,  and  would  not  give  to  the 
United  States  the  control,  management,  and  ownership  contemplated  by  the  law.  An  assurance 
was  added  to  the  effect  that  if  the  United  States  should  desire  to  perpetuate  or  enlarge  its  exist- 
ing rights  and  privileges  acquired  under  the  treaty  of  18-Hi,  the  company  would  conform  to  such 
Hupplemental  treaty  as  might  be  entered  into  between  the  United  States  and  Colombia. 

It  was  further  stated  in  the  letter  of  Noveml>er  -2«>,  19(>0,  that  there  were  other  plans  by 
which  the  I'nited  States  could  acquire  a  preponderating  influence  in  the  company  without  viola- 
ting the  spirit  of  the  concessions,  but  they  were  not  disclosed  either  in  the  letter  or  during  the 
discussions. 

In  the  spring  of  1901,  the  preliminary  report  of  the  Commission  having  been  published 
during  the  previous  winter,  there  were  some  communications  between  the  Colombian  Govern- 
ment and  the  canal  company,  which  caused  the  latter  to  somewhat  change  its  attitude.  The 
Commission  was  informed  that  the  company,  through  its  president,  had  expressed  a  desire  to  sell 
and  transfer  its  right*,  property,  and  interests  to  the  United  States,  with  the  necessary  authori- 
zation of  the  Colombian  Government,  that  the  Government  would  give  its  consent  to  the  company 
to  make  such  sale  and  transfer,  if  satisfactory  arrangements  and  conditions  could  lie  agreed  upon, 
and  that  the  company  was  authorized  to  enter  into  negotiations  with  that  end  in  view. 

This  apparently  removed  all  obstacles  to  a  full  and  frank  expression  of  the  views  of  the 
company  upon  the  subject,  and  in  a  letter,  dated  May  8,  1901,  addressed  to  President  Hutin,  the 
president  of  the  Commission  expressed  the  hope  that  he  would  tike  up  the  question  once  more, 
now  that  he  was  relieved  of  the  embarrassments  under  which  he  had  formerly  lal>ored,  and  give 
such  additional  information  as  he  felt  at  liberty  to  do,  particularly  in  reply  to  the  first  and  third 
questions  contained  in  the  former  letter  of  April  10,  1900,  so  that  the  Commission  might  make  a 
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full  representation  of  the  subject  in  its  forthcoming  report  for  the  information  of  the  President 
of  the  United  States. 

In  his  reply,  on  the  15th  of  the  same  month.  President  Hutin  responded  to  the  first  question 
by  stating  that  the  company  would  consent  if  authorization  therefor  should  be  given  by  the 
Colombian  Government  to  transfer  its  concessions  to  the  Government  of  the  United  States,  the 
conditions  of  the  transfer  to  bo  fixed  independent  of  any  particular  arrangements  which  might 
bo  made  between  the  Governments  of  Colombia  and  the  I'nited  States. 

A  reply  to  the  third  question  was  deferred  until  his  return  to  Paris,  because,  as  he  stated 
personally  to  the  president  of  the  Commission,  no  price  could  l>e  fixed  until  he  could  consult 
with  the  directors  of  the  company  and  have  free  access  to  its  books  and  accounts. 

He  referred  again  to  the  question  of  a  divided  control  of  the  canal  property,  and  the  con- 
ditions under  which  the  United  States  might  obtain  a  share  in  it,  and  suggested  that  it  might  be 
of  interest  to  examine  it  afresh. 

The  president  of  the  Commission  acknowledged  the  receipt  of  this  letter  on  the  day  follow- 
ing. He  urged  that  the  first  step  for  the  company  to  take  was  to  express  its  views  as  to  the  value 
of  its  property,  and  that  this  could  be  done  in  no  bettor  way  than  by  a  specific  reply  to  the  question 
asked  in  the  letter  of  April  10,  1900,  and  expressed  the  hope  that  this  would  be  done  with  the 
least  possible  loss  of  time.  He  discouraged  the  proposal  to  examine  afresh  the  question  of 
divided  control.  The  law  under  which  the  Commission  was  appointed  contemplated  nothing  less 
than  a  complete  ownership  of  the  property,  and.  as  the  company  was  then  in  a  position  to  make 
a  direct  sale  to  the  United  States,  he  said  that  it  need  no  longer  be  considered. 

The  summer  passed  without  making  any  material  progress,  although  letters  and  cablegrams 
upon  the  subject  were  exchanged.  On  the  28th  of  June  the  president  of  the  Commission  was 
assured  that  a  detailed  valuation  of  the  company's  property  would  lie  sent  in  about  a  fortnight. 
On  the  25th  of  July  it  was  to  be  sent  by  next  mail,  and  the  statement  was  added  that  the  prepa- 
ration had  required  more  time  than  contemplated.  The  formal  reply,  dated  Paris,  October  4, 
1901,  was  finally  presented  in  Washington  by  President  Hutin  in  person,  on  17th  of  the  same 
month,  together  with  a  paper  containing  the  estimated  values  of  the  property  of  the  company. 
These  valuations  are  given  in  the  following  tables  in  francs  and  also  in  dollars,  the  franc  being 
valued  at  19.3  cents: 


Fnnrs.     j  Dollars. 

55  000  000 
9.000.000 
4,500,000 

2t,  000,000 
415,000.000 

40. 000,000 

W,  000, 000 

5BT..  500. 000 

10, 614.000 

I.7J7.000 

sou 

i.Kti.OOO 
,  j  Jl,  i.u> 

S,  474. 000 
10*.  111.600 

Technical  smrvcyn 

.     _   ..  . 

These  figures  were  intended  by  the  company  to  represent  the  intrinsic,  or  real  and  absolute, 
value  of  the  work  already  done  and  the  other  property  it  owns  upon  the  Isthmus.  In  addition 
to  this  a  compensation  was  proposed  for  the  possible  profits  that  might  result  from  the  operation 
of  the  canal  after  its  completion.  The  plan  proposed  for  estimating  these  profits  was  to  allow 
a  certain  amount  per  ton  on  the  actual  annual  tonnage  that  might  pass  through  the  canal  whenever 
it  amounted  to  7,000,000  tons  or  more,  at  an  increasing  rate,  without  reference  to  the  toll  charge 
or  actual  receipts.    The  proposed  rates  of  compensation  were  as  fallows: 

Francs  per  ton. 


7,000,0t  io  tons  per  annum   .50 

8,000,000  tons  per  annum     .  1. 00 

8,000,000  to  11,000,000  tons  per  annum      1.  50 

1 1,000,000  to  16,000,000  tons  per  annum       2.00 

10,000,000  to  19,000.000  tons  per  annum    2.  50 

20,000,000  and  more  tons  per  annum   3.  00 
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It  being  the  desire  of  President  Hutin  to  enter  upon  a  discussion  of  these  items,  so  that 
objections  might  be  made  and  considered,  members  of  the  committee  on  rights,  privileges,  and 
franchises  met  for  a  conference  with  him  and  his  counsel,  and  the  greater  part  of  three  days  was 
spent  in  an  examination  of  the  paper  containing  the  estimated  value  of  the  property. 

The  total  valuation  is  largely  in  excess  of  that  fixed  by  the  Commission,  the  greatest  variance 
being  in  the  amounts  for  the  excavation  and  work  already  done  that  can  l»e  utilized  in  the 
completion  of  the  canal. 

This  resulted  from  different  views  as  to  prices  and  mcthrels  of  calculation  and  partly  to  a 
difference  in  plans.  The  company's  estimate  also  included,  in  addition  to  the  work,  the  value  of 
the  plant  upon  the  Isthmus,  consisting  of  locomotives,  cars,  dredging  and  other  machines,  tools 
and  implements  of  various  kinds,  stored  in  sheds  and  warehouses,  which  originally  cost  many 
millions  of  dollars,  but  would  be  of  no  value  to  the  United  States;  most  of  these  machines  and 
implements  are  old,  and  even  if  in  good  order  are  not  adapted  to  present  methods. 

The  members  of  the  Commission  could  not  agree  to  the  proposition  that  the  company  would 
have  any  just  claim  to  share  in  the  profit*  of  the  canal  enterprise  after  selling  it  to  the  United 
States  at  its  real  and  absolute  value.  The  element  of  probable  future  profits  may  fairly  be  con- 
sidered in  fixing  the  price,  but  if  the  United  States  should  become  a  purchaser  it  will  be  upon 
the  condition  of  acquiring  a  complete  title  and  the  absolute  control  of  the  property.  As  a  result 
of  the  discussion,  this  proposition  was  withdrawn,  but  in  other  respects  the  views  and  opinions 
of  each  party  remained  unchanged. 

It  was  then  proposed  by  President  Hutin  that  there  should  lie  a  thorough  examination  of  the 
data  and  estimates  made  by  the  Commission  and  the  company,  so  that  by  proper  comparison  the 
differences  might  be  developed  and  if  possible  adjusted,  so  that  a  result  could  be  reached  that 
would  be  acceptable  to  the  two  interests  that  were  represented.  It  was  further  proposed  that  if 
the  differences  could  not  be  thus  adjusted,, there  should  be  an  arbitration  to  settle  them.  As  the 
reasons  for  the  existing  differences  had  been  developed  during  the  conferences  already  held,  and 
as  the  efforts  to  reconcile  them  had  been  fruitless,  the  further  examination  proposed  did  not 
appear  to  l»e  desirable,  and  besides  it  was  then  impracticable. 

After  all  the  obstructions  in  the  way  of  a  sale  had  been  removed,  it  took  several  months  for 
the  company  to  go  over  its  books,  accounts,  and  other  data  in  preparation  of  the  paper  then 
under  consideration.  The  Commission  had  devoted  many  months  to  this  part  of  its  investigations 
and  studies.  It  was  therefore  manifestly  impossible  to  go  over  the  details  of  the  results  reached 
by  the  company  and  the  Commission  in  the  brief  time  that  remained  for  the  preparation  and 
presentation  of  the  report  of  the  latter  to  the  President  of  the  United  States. 

A  resort  to  arbitration  in  case  of  disagreement  would  require  a  presentation  of  the  two  sets 
of  details  to  a  new  body  of  men,  who  would  have  to  examine  the  entire  subject  for  themselves, 
and  their  work  could  not  be  completed  for  many  months,  perhaps  vears. 

If  an  adjustment  by  this  method  were  practicable  and  desirable,  it  was  not  within  the  scope 
of  the  duties  of  the  Commission.  Its  duty  was  to  obtain  information,  and  it  was  ready  to  enter- 
tain any  proposition  or  agreement  that  the  company  might  offer,  submit  it  to  the  President,  and 
to  continue  the  discussions  as  far  as  practicable  during  the  brief  time  that  remained;  but  it  was 
clothed  with  no  power  to  accept  or  reject,  as  the  company  had  been  informed  at  the  l>eginning  of 
these  conferences.  An  arbitration  under  such  circumstances  would  be  a  useless  waste  of  time 
and  effort,  would  lead  to  no  practical  result,  and  would  only  serve  to  further  delay  action  upon 
the  canal  question. 

The  proposition  for  a  more  extended  discussion  and  comparison  of  t  he  details  of  the  estimates 
made  by  the  company  and  by  the  Commission  was  therefore  declined,  ami  President  Hutin  was 
informed  that  the  Commission  would  1k>  obliged  to  complete  its  report  at  an  early  day.  and  that 
any  proposal  from  the  company  would  be  received  until  the  5th  day  of  November,  when  the 
question  would  1k>  considered  as  closed,  and  it  was  hoped  that  by  that  time  he  would  be  ready  to 
present  his  final  conclusions. 

Before  that  time  a  letter  was  received  from  President  Hutin,  stating  that  the  luwrd  of  directors 
of  his  company  had  fixed  a  price  for  the  sale  of  the  canal  property  and  interests,  according  to 
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calculations  and  estimates  "which  it  considers  exact  and  justified  until  the  contrary  is  proven." 
This  price  is  the  aggregate  of  the  items  contained  in  the  paper  submitted  with  his  letter  of 
October  4,  and  he  states  that  he  confirms  this  letter  and  the  accompany  big  paper  or  memorandum, 
except  the  part  of  the  latter  relating  to  a  share  in  the  prolit-s  of  the  canal  enterprise,  which  claim 
is  relinquished  "as  an  act  of  conciliation." 

This  statement  was  somewhat  indefinite,  but  in  the  reply  to  the  letter  the  president  of  the 
Commission  stated  that  he  understood  that  the  company  withdrew  the  proposition  with  regard  to 
sharing  in  the  possible  profits  accruing  from  the  canal,  after  completion,  and  with  that  exception 
that  the  company  confirmed  and  stood  upon  the  figures  submitted  with  the  letter  of  the  4th  of 
October  last,  which  aggregated  565.501  i.oou  francs,  or  3l09.141.5oo,  and  that  these  figures,  with 
his  views,  would  l>e  presented  to  the  President  in  the  report  of  the  Commission.  There  has  been 
no  dissent  to  this  interpretation  of  the  meaning  and  purport  of  the  letter. 

The  Commission  submit*  this  as  the  result  of  its  efforts  to  ascertain  upon  what  terms  the 
rights  and  privileges  of  the  New  Panama  Canal  Company  can  be  obtained. 

It  is  proper  to  add  that  the  examination  of  the  title  of  the  present  company  to  the  canal 
property  under  the  laws  of  France,  and  Colombia  has  satisfied  this  Commission  that  the  New 
Panama  Canal  Company  has  the  entire  control  and  management  of  the  canal  property.  It 
appears,  further,  that  the  liquidator  appointed  by  the  French  court  to  settle  the  affairs  of  the 
old  company  contributed  under  the  charter  all  the  privileges  and  property  of  that  company  to 
the  new  organization,  and  in  consideration  of  this  contribution  he  will  \w  entitled  to  receive  60 
per  cent  of  the  net  income  after  paying  all  expenses,  charges,  and  stipulated  dividends,  to  lie 
distributed  by  him  among  the  parties  in  interest.  This  right  to  a  share  in  the  profits  gives  no 
right  to  the  old  stockholders  to  take  any  part  in  the  acts  or  administration  of  the  new  company, 
hut  the  charter  recognizes  a  continued  interest  of  the  old  company  in  the  affairs  of  its  successor 
by  conferring  upon  the  liquidator  until  the  completion  of  the  canal  the  power  to  appoint  a 
commission  of  three  members  to  inspect  the  progress  of  the  work,  the  condition  and  maintenance 
of  the  plant  and  buildings,  as  well  as  the  accounts  relating  to  these  different  objects,  the  expense 
of  the  commission  to  be  liorne  by  the  new  company.  It  will  thus  Ik?  manifest  that  if  an  agree- 
ment Ik?  made  for  the  purchase  of  the  company's  concession  and  property  by  the  United  States, 
it  must  include  some  settlement  of  this  right  which  the  French  court  has  placed  under  the  control 
of  the  liquidator,  and  if  a  sale  is  effected  the  liquidator  must  unite  in  it  under  the  authorit}'  of  the 
court  from  which  he  received  his  appointment 

The  corresjiondence  between  the  company  and  the  Commission  is  as  follows: 

The  New  Canai.  Company  of  Panama, 

HVwAinjrf.m,  D.C.,  April  4,  1900. 

Admiral  J.  (i.  Walkbk, 

Prfrident  of  the  hthmian  Canal  <bmmiiuimu,  Washington,  II.  C. 
Mr.  President:  In  pursuance  of  the  intentions  ex pressed  ami  the  assurances  given  by  the  New  Canal  Company 
of  Panama  to  tin-  President  of  the  United  .States  and  the  committees  of  Congress  before  the  creation  of  the  Commission 
over  which  you  preside,  and  also  In-causc  of  similar  intention!  and  assurances)  which  we  hail  the  honor  of  addressing 
to  yourself,  we  were  very  glad  to  lw  able  in  the  licginning  to  confer  with  the  Commission  in  Paris.  Indeed,  that 
gave  tin  the  opportunity  of  presenting  to  yon  in  a  moot  complete  ami  satisfactory  manner  our  detailed  technical  planK, 
with  all  the  data  and  documents  which  had  been  used  in  their  formation.  We  have  also  made  known  to  yon  the 
remits  of  our  statistical  and  economical  investigations  and  have  exhibited  the  general  organisation  and  the  present 
situation  of  our  company. 

Following  your  studies  In  Paris,  we  were  much  pleased  tn  receive  yon  in  the  Isthmus  of  Panama,  where  we  sub- 
mitted for  your  examination  the  entire  scheme  of  our  project  and  the  work  on  the  canal  in  process  of  execution. 

Since  your  departure  from  Paris  I  was  elected  president  ns  well  as  director-general  of  the  New  Canal  Company 
of  Panama,  and  soon  after  I  left  France  with  the  intention  of  joining  you  on  the  Isthmus.  Upon  my  arrival  at  New 
York  I  cabled  you  and  received  from  you  the  reply  that  the  Commission  would  probably  leave  Colon  oil  the  19th  of 
March,  which  left  me  no  opportunity  of  an  interview  with  the  Commission  during  its  stay  in  Panama. 

As  the  principal  object  of  my  visit  was  to  give  the  Commission  any  additional  information  which  it  might  desire, 
I  have  remained  in  the  Cnited  States  to  await  its  return.  It  is  possible  that  your  profound  study  of  the  project  of  onr 
company,  made  during  your  visit  to  the  Isthmus  and  illustrated  by  the  actual  condition  of  the  work  which  is  now  in 
process  of  execution  upon  the  line  of  the  canal,  may  have  suggested  the  desire  to  obtain  new  information;  and  because 
of  that  jiowibility  I  have  been  desirous  of  holding  myself  at  your  dis|>osition  in  order  to  supply  you  upon  technical 
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(•oirit*,  as  well  as  upon  others  that  you  may  1m-  enough!  to  indicate  to  me,  such  complementary  information  ami 
explanations  as  you  may  judge  necessary. 

I  sliall  remain  in  W  i-li  m.-i  m  or  in  Now  York  an  long  ax  you  consider  my  presence  useful.  I  l>cg  that  you  will 
accept,  Mr.  President,  the  assurance*  of  my  high  consideration  and  my  devoted  sentiments. 

M.  Hnis. 

My  address  at  Washington  is  Hotel  Raleigh  ami  in  New  York  t»  the  care  of  Messrs.  Sullivan  A  Cromwell,  15 
W  all  street. 


Department  or  State,  Isthmian  Canai.  Commission, 

tteuhinglon,  D.  G,  April  10,  1900. 

Mai-rice  Hrns,  Ks<|., 

PrtniUvl  o/Xev  Panama  Canal  Company, 

Care  of  Mttrr*.  Sullivan  A  Cromircll,  4i  Mall  tirrtl,  Xnr  York,  X.  Y. 

Dear  Sir:  During  the  conferences  which  this  Commission  lia«l  the  honor  to  hold  with  you  in  Paris,  and  in  the 
session-  of  September  7  and  H  last,  your  attention  was  invited  to  that  portion  of  the  law  of  Congress  which  created 
the  Commission,  requiring  it  "to  ascertain  the  <-owt  of  purchasing  all  the  rights,  privileges,  and  franchises  held  and 
owned"  hy  the  association  of  which  you  are  the  head.  Your  attention  was  also  invited  to  the  scope  of  the  investi- 
gation in  which  the  Commission  is  engaged,  as  defined  in  the  last  sentence  of  section  3,  which  is  as  follows,  via: 
"To  make  such  full  and  complete  investigation  as  to  determine  the  most  feasible  ami  practicable  route  across  said 
Isthmus  for  a  canal,  together  with  the  coat  of  constructing  the  same  and  placing  the  same  under  the  control,  manage- 
ment, an.)  ownership  of  the  United  States." 

The  subject  was  opened  without  any  expectation  that  it  could  Ik*  fully  discussed  at  that  time,  it  lieing  well 
understood  that  questions  so  im|sirtant  and  so  difficult  must  require  time  for  consideration.  You  were  pleased  to 
make  certain  general  statements,  which  were  all  that  could  1*>  expected  by  the  Commission  for  the  moment.  They 
did  not.  however,  convey  the  information  which  the  Commission  is  seeking,  viz:  How  much  will  it  cost  the  I'nited 
States  to  acquire  complete  ownership  ami  control  of  all  the  rights,  privileges,  franchises,  and  property  belonging  to 
the  Sew  Panama  Canal  Company?  I  l<eg,  therefore,  to  revert  to  the  subject  with  a  view  to  reaching,  if  ^■ssihle,  a 
clearer  understanding  upon  that  subject. 

You  understand,  of  course,  that  the  Commission  has  no  authority  to  accept  or  reject  any  terms  which  may  be 
offered,  but  is  collecting  information  to  be  submitted  to  the  President. 

I  may  remark  at  the  outset  that  the  Commission  is  familiar  with  the  chmse  in  your  concession  which  prohibit!) 
the  sale  or  transfer  of  your  rights  to  any  nation  or  foreign  Government.  In  the  discussion  of  this  question  it  may  be 
assumed  that  the  consent  of  the  Colombian  Government  has  been  obtained  for  a  sale  to  the  I'nited  States.  It  is 
with  that  assumption  that  the  following  questions  are  respectfully  submitted,  and  that  replies  as  full  and  as  clear  us 
you  may  find  it  convenient  to  make  are  solicited. 

1.  Is  the  New  Panama  Canal  Company  willing  to  Ml  to  the  United  States  all  of  the  rights,  privileges,  and 
franchises,  together  with  all  the  works,  railways  (including  the  Panama  Railway),  telegraph  or  telephone  lines, 
lmildinK*,  lands,  plant,  material,  drawings,  and  documents  of  every  description  which  it  owns  or  controls  in 
connection  with  the  construction  of  a  canal  across  the  Isthmus  of  Panama? 

2.  Is  the  company  able— that  is.  has  it  the  legal  power— to  give  a  clear  title  to  such  rights,  privileges,  franchises, 
property,  etc..  of  every  description,  free  of  all  encumbrance  or  claim  of  any  nature,  from  any  person  whatsoever, 
awl  particularly  from  the  stockholders  or  crinlitors  of  the  ol.l  Panama  Canal  Company? 

S.  For  what  sum  of  money,  in  cash,  will  the  company  transfer  to  the  United  States  all  of  the  riglbs,  privileges, 
franchises,  property,  etc..  of  every  description,  which  it  ow  ns  or  controls  in  connection  with  the  construction  of  a 
•  anal  across  the  Isthmus  of  Panama? 

The  law  under  which  the  Commission  is  acting  contemplates  only  the  complete  "control,  management,  and 
ownership"  of  the  canal  by  the  United  States,  and  not  a  partial  or  joint  control  with  private  corporations  or  indi- 
viduals. Nevertheless,  should  your  reply  to  the  first  or  the  second  questions  be  in  the  negative,  it  would  no  doubt 
be  of  great  interest  to  the  President  to  know  what  degree  of  control  could  l>e  obtained  by  the  United  States  in  the 
Panama  Canal,  and  upon  what  terms. 

In  the  contingency  referred  to,  viz,  a  negative  reply  to  the  first  or  second  questions,  yon  are  invited  to  state  how 
far  the  company  will  tie  able  ami  w  illing  to  go  in  the  direction  of  yielding  control  to  the  United  States,  ami  what 
(•ompensation  it  will  expect  therefor. 

Thanking  you  again,  my  dear  Mr.  Hutin,  for  tin'  itreat  assistance  ami  many  kindnesses  extended  to  the  mem- 
bers of  this  Commission,  l-oth  in  Paris  ami  upon  the  Isthmus  of  Panama,  I  am,  w  ith  great  respect. 
Your  obedient  serv  ant, 

J.  ti.  Walker,  PrrtiaVnt  of  Cbmmurion. 


Pa uts.  Jnly  tO,  I'.**). 

Ma.  PREstntNT:  (  Mir  council  of  administration  is  preparing  to  reply  to  your  letter  of  April  11  (10)  last. 

On  account  of  the  im|»ortance  of  the  questions  asked,  we  think  it  possible  that  l>efore  determining  precisely  the 
terms  of  our  reply,  ami  with  a  view  of  making  it  precise  ami  including  therein  everything  which  you  may  need,  it 
might  be  well  that  I  should  have  at  Washington  interviews  with  yourself  and  with  the  members  of  the  Commission. 
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Whether  you  are  of  thin  Maine  opinion  or  not,  we  would  be  much  obliged,  Mr.  President,  to  lie  informed  by  wiiat 
date  yon  wish  to  have  our  reply  to  your  alxive-mentioned  letter. 

I  beg  that  you  will  accept,  Mr.  President,  the  renewed  assurance  of  my  devoted  sentiments. 
The  president  of  the  council  of  administration: 

M.  HlTlN. 

Rear-Admiral  Walkrb, 

PrcmclcHt  hthmian  Canal  Cvmmitxiun, 

Conoran  Building,  WathitigUm,  IK  V.,  tailed  Stat*. 


Department  ok  State,  Isthmian  Canal  Commission, 

Washington,  D.  C,  August  IS,  I'.iOO. 

Mr.  Maurice  Hctin, 

Pmndfitt  Xt  tr  Panama  Canal  Company,  Pftris,  Francr. 
Mr.  President:  I  have  to  acknowledge  the  receipt  of  your  letter  of  July  20,  received  during  my  absence  from 
town,  informing  me  that  the  council  of  administration  of  your  company  U  preparing  a  reply  to  my  letter  of  April  10 
last,  and  aim  asking  to  be  informal  by  what  date  we  desire  your  reply  to  the  above-mentioned  letter. 

In  response  to  yonr  inquiry  I  have  to  nay  that  1  will  !«•  glad  to  have  your  reply  at  as  early  a  date  as  practicable, 
but  I  think  it  should  not  lx-  later  than  the  1st  of  next  October. 
With  great  respect,  believe  me,  very  sincerely,  yours, 

J.  (i.  Walker,  l*rt*idtnt  of  G  mmitsion. 


Wabhinoton,  1».  ('.,  Xovrtnlfr  /.WW. 

Rear- Ad  mind  John  G.  Walker, 

PretMmt  Irthmian  (anal  Commimon. 

Dear  Sir:  We  have  taken  pleasure  in  lx>ing  able  at  various  times  to  confer  with  you  and  your  associates  of  the 
Commission  upon  the  numerous  anil  complex  questions  involved  in  the  problem  of  the  intcrooeanic  canal,  and  par- 
ticularly the  inquiries  presented  by  your  letter  of  April  10  last. 

Referring  to  that  communication  we  note  your  statement  "  that  the  Commission  has  no  authority  to  accept  or 
reject  any  terms  which  may  lx>  offered,  but  is  collecting  information  to  submit  to  the  President." 

It  is  manifest,  therefore,  that  nothing  decisive  at  this  time  could  result  from  a  categorical  answer  to  certain  of 
your  inquiries.  Nevertheless  we  wish  now,  as  we  have  from  the  lxwuning,  to  manifest  our  sincere  desire  to  assist 
you  in  accomplishing  the  high  duties  with  which  you  have  been  charged  by  the  President. 

We  lx»g  leave,  first,  to  renew  and  confirm  our  proposal  of  February  27-2H,  188ft 

In  that  proposition  the  company  declared  that  if  the  Government  of  the  1'nited  States  adopted  the  Panama  route 
it  would  transform  its  organization  and  reincorporate  under  American  law,  and  w  hile  providing  for  the  completion 
of  the  canal  with  its  own  resources  would  grant  to  the  Government  ( without  pecuniary  contribution  upon  the  latter'a 
part )  representation  in  the  directorate  of  the  company ;  and  it  also  thereby  offered  to  the  Government  the  opportunity 
of  acquiring  securities  of  the  company  to  the  extent  permitted  by  the  concessions  without  being  made  a  condition  of 
our  proposal;  and  it  further  thereby  pledged  itself  to  conform  to  such  supplemental  treaty  as  might  be  entered  into 
between  the  Cnited  States  and  the  Republic  of  Colombia  in  perpetuation  or  enlargement  of  the  existing  rights  and 
privileges  of  the  1'nited  States  under  the  treaty  of  1840,  and  to  accept  such  modifications  of  the  concessions  as  might 
result  therefrom. 

We  would  prefei  to  carry  out  this  plan,  which  is  emlxxlied  in  the  communication  of  February  27-28,  1SH9,  but 
we  recognize  the  present  desire  of  the  Government  to  acquire  preponderating  interest  and  influence  in  any  interoccanic 
canal,  and  we  are  prepared  to  further  that  desire  as  far  as  lies  in  our  |*>wer. 

There  are  several  plans  by  which  the  United  States  could  acquire  such  preponderating  interest  and  influence 
without  violation  of  the  provisions  of  the  concessions  prohibiting  the  transfer  of  the  concessionary  rights  to  any 
foreign  government.  As  the  Commission  is  acquainted  with  the  terms  of  such  prohibition,  we  are  quite  sure  that  it 
will  agree  that  should  the  arrangement  arrived  at  (whatever  it  might  be)  take  a  form  requiring  the  concurrence  of 
Colombia,  we  could  not  in  that  contingency  bind  ourselves  until  such  concurrence  t>e  obtained,  You  w  ill  surely 
appreciate  that  under  no  circumstances  must  any  act  lx-  done  by  us  which  might  imix-ril  our  concessionary  rights. 

As  concerns  all  legal  questions,  we  reiterate  our  unequivocal  declaration,  justified  by  the  title  deed*  and  docu- 
ments  submitted  to  you  and  supported  by  the  highest  legal  authorities,  that  our  titles  and  concessions  are  absolute 
and  indisputable,  and  that  any  agreement  which  might  be  reached  between  the  United  States  and  the  company 
would  be  indubitably  legal. 

I  beg  leave  to  say,  therefore,  that  I  am  prepared  and  fully  authorized  to  continue  the  consideration  of  the  sul>- 
ject  and  to  reach  a  conclusion  with  any  representatives  of  the  Government  authorized,  as  I  am,  to  come  to  a  final 
determination. 

I  am,  dear  sir,  with  great  respect,  your  obedient  servant, 

M.  HlTlN,  IWtidenl  el  Dirfdmr-Gmrral . 
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Lbiaciox  r>s  Coloxhia,  Wtuhinqton,  April  #9,  1901. 

M.  M.  HVTIM, 

PrrnilnU  and  General  THrtrtor  of  the  Panama  Canal  (  hmpant/,  Washington. 

Dkak  Sik:  In  tvply  to  your  favor  of  yesterday  I  have  the  honor  to  inform  you  that  the  honorable  Secretary  of 
State,  Mr.  I  l»y,  lias  told  me  that,  not  being  duly  authorized  by  the  Senate,  he  can  not  for  the  present  enter  into 
Jirect  negotiations  in  the  matter  of  the  Panama  Canal. 

Besides,  I  understand  that  the  Government  of  the  United  States  wishes  to  come  to  an  understanding  with  Creat 
Britain  on  the  proponed  modification*  of  the  Clayton-Bulwer  treaty  before  entering  into  negotiations  relative  to  either 
the  Nicaragua  t>r  the  Panama  Canal. 

I'nder  present  circumstances,  and  pending  the  reunion  of  Congress,  the  labor  of  the  Commission  over  which 
Admiral  Walker  presides  will  be  merely  informatory;  and  so  I  have  been  given  to  understand  bv  the  Secretary  of 
State. 

The  final  report  that  the  Commission  is  to  present  will  be  absolutely  impartial,  and  it  will  cover  nil  questions, 
whether  technical,  political,  economic,  or  commercial,  that  are  to  lie  taken  into  account  to  secure  a  correct  result, 
leaving  no  room  either  for  undue  haste  or  for  the  influence  of  private  interests. 

In  order  to  facilitate  the  preparation  of  a  complete  report  by  the  Commission,  I  would  beg  of  you  to  inform  me, 
at  least  in  a  general  way,  what  would  l»  the  conditions  under  which  your  company  would  be  disposed  to  cede  its 
franchise  to  the  Government  of  the  United  States,  of  course  with  the  necessary  authorization  from  the  Colombian 
Government. 

I  believe  that  it  is  important  to  make  this  matter  clear  in  order  to  dispel  doubts  and  misunderstandings  that  have 
given  rise  to  malignant  insinuations,  in  spite  of  the  prudent  reserve  that  you  have  observed  before  being  informed  of 
the  attitude  of  the  Colombian  Government  in  the  matter. 

I  avail  myself  of  this  opportunity  to  renew  the  assurance  of  my  high  regard. 

Cari/w  Mart-ink*  Silva. 


Wasimnoton,  P.  C,  May  1,  1901. 

His  Excellency  Mr.  Martinez  Silva, 

M milter  of  Forriaii  Affair*,  Minuter  Plenipotentiary  of  the  HeyuUie  of  Colombia 

to  the  Ktjiublir  of  the  Vniteil  Statrt  at  Wathimjton. 

Mr.  Minibtkk:  Since  your  arrival  in  this  country  I  have  hud  the  honor  of  having  with  you  numerous  conferences, 
in  the  course  of  which  1  have  stated  to  you  the  pu  riswe,  the  development,  and  present  state  of  the  relations  established 
lietween  the  Government  of  the  United  States  and  our  company  since  the  end  of  the  year  1898. 

At  your  suggestion  and  in  agreement  with  you  I  liave  abstained  from  all  other  proceedings.  It  was  proper  in 
fact  to  wait  until  the  situation  of  the  interoceanic  canal  question  in  the  United  States,  regarded  from  the  double 
point  of  view — legislative  and  diplomnti. — should  be,  if  it  were  possible,  tiettcr  defined.  The  events  which  occurred 
in  the  course  of  the  months  of  February  and  March  last  jiemiitted  me  to  write  you  my  letter  of  March  20,  in 
which  I  asked  you  to  kindly  inform  me  how  your  Government,  under  the  present  circumstances,  meant  to  interpret 
and  apply  the  provisions  of  articles  21  and  22  of  the  law  granting  the  concession  for  the  Panama  Canal. 

You  were  good  enough  to  answer  me  on  March  28,  by  a  letter  from  which  I  quote  the  following  passage: 

"The  reserve  maintained  by  you  with  regard  to  the  proixxdtion*  which  have  been  made  by  the  Commission 
appointed  by  the  President  of  the  United  States,  in  Conformity  with  the  act  of  Congress  of  March  3,  1899,  with  a 
view  to  obtaining  a  sale  to  the  Government  of  the  United  States  of  the  Panama  Canal  concession,  has  lieen  prudent; 
because  any  offer  on  you  part  would  have  been  baseless  without  the  previous  knowledge  and  authorization  of  Colom- 
bia, in  accordance  with  articles  21  and  22  of  the  concession  law. 

"  In  order  to  define  clearly  the  respective  positions  of  Colombia  and  the  United  States  on  the  subject  of  the 
Panama  Canal,  I  presented  yesterday  to  the  Secretary  of  State,  Mr.  Hay,  a  memorandum  on  the  general  points  which 
might  serve  as  a  basis  for  negotiations  for  the  purpose  of  harmonizing  the  interests  of  Colombia,  those  of  the  Panama 
Canal  Oompany,  and  those  of  the  United  States,  so  far  as  the  latter  are  not  in  conflict  with  the  traditional  principles 
of  Colombian  jiolicy  which  are  expressed  in  the  concession  law. 

"  In  this  memorandum  it  was  stated  that  the  Government  of  Colombia  would  give  the  canal  company  its  con- 
sent to  transfer  the  latter's  concession  to  the  Government  of  the  United  States,  provided  always  that  the  latter  would 
accept  the  conditions  which  have  been  submitted  to  it. 

"The  Secretary  of  State  told  me  that  he  would  study  the  question  with  care  and  that  he  would  advise  me  when 
we  could  discuss  it  at  another  conference. 

"  I  will  give  you  timely  advices  of  what  may  result  from  it." 

In  view  of  the  announcement  of  the  departure  and  the  intended  long  abscuceof  the  Secretary  of  State,  referring 
to  the  foregoing  letter  I  wrote  you  on  April  28,  to  ask  you  to  let  me  know  whether  any  decision  hail  been  reached 
or  any  determination  arrived  at. 

You  were  good  enough  in  reply  to  write  me  on  the  next  day  as  follows: 

"  In  reply  to  your  letter  of  yesterday.  I  have  the  honor  of  informing  JfOU  that  the  Secretary  of  Stale,  Mr.  Hay,  has 
told  me  that  not  being  authorized  by  the  Senate  he  can  not  at  present  enter  into  any  direct  negotiations  concerning 
tiie  Panama  Canal. 
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"  I  understood  also  that  the  Government  of  the  United  States  desired,  before  undertaking  any  arrangement  rela- 
tive to  the  Nicaragua  or  Panama  Canal,  to  come  to  an  understanding  with  the  English  cahinet  to  endeavor  to  modify 
the  Clayton-Bulwer  treaty. 

"For  these  reasons  the  Secretary  cif  State  informed  me  tliat  until  the  meeting  of  the  next  Congress  the  work  to 
be  done  will  consist  in  eolleeting  further  information,  with  which  the  Commission  of  whieh  Admiral  Walker  is 
president  will  be  charged. 

"The  final  rcjiort  whieh  it  i-  to  present  will  lie  inspired  by  the  loftiest  iui|>artiality,  and  will  comprehend  all  the 
technical,  political,  economic,  and  commercial  questions  which  should  lxi  taken  into  account  to  give  the  problem  the 
best  solution,  closing  the  way  to  auy  hasty  action  and  to  the  operation  of  private  interests. 

"To  facilitate  this  Commission  in  obtaining  the  means  of  presenting  a  complete  report  it  would  be  proper  that 
you,  as  representing  the  New  Panama  Canal  Company,  should  tell  me,  at  least  in  general  terms,  what  are  the  bases, 
given  the  previous  consent  of  the  Government  of  Colombia,  upon  which  the  company  would  be  disposed  to  transfer 
its  concessions  to  the  Government  of  the  United  Suites. 

"  I  think  it  important  to  settle  this  point  in  order  to  avoid  the  doubts  and  misunderstandings  which  have  given 
rise  to  unfriendly  interpretations,  notwithstanding  the  proper  reserve  of  the  course  w  hich  you  have  followed,  so  long 
as  you  were  not  informed  of  the  attitude  of  the  Government  of  Colombia." 

I  hasten,  Mr.  Minister,  to  comply  with  your  wish.  I  shall  thus,  moreover,  only  be  continuing  to  follow  the 
invariable  line  of  conduct  adopted  by  the  New  Panama  Canal  Company  since  its  organization  in  1SSM.  In  fact,  in 
each  of  its  annual  reports  to  the  shareholders'  meetings  our  board  of  directors  ha>  shown  itself  disposed  to  grant  to 
American  interests  the  satisfaction  which  they  might  legitimately  desire,  subject  to  the  sole  condition  of  an  under- 
standing which  should  be  equitable  to  all  parties  in  interest. 

You  are  also  aware,  Mr.  Minister,  from  the  documents  which  I  have  handed  you,  that  we  have  the  right  to 
express  regret  that  the  preliminary  report  of  the  Isthmian  Canal  Commission,  dated  Novemtier  'M,  1900,  while 
furnishing  arguments  which  fully  justify  the  attitude  of  our  company,  contains  i-onclusions  which  have  caused  our 
declarations  and  intentions  to  be  judged  incorrectly. 

Our  company  ought  not  and  would  not  infringe  the  express  requirements  of  its  concession  laws.  It  could  not, 
without  the  previous  consent  of  Colombia,  answer  the  questions  which  were  put  to  it,  nor  the  propositions  which 
were  made  to  it.  By  every  means  in  our  power  we  have  sought  to  bring  about  the  necessary  intervention  of  your 
Government.  Your  presence  and  your  action,  as  authorized  representative  of  the  Colombian  Government  at  Wash- 
ington, establish  the  proper  situation  in  which  our  company  should  lie  placed  in  order  to  discuss  the  questions 
presented  by  the  Government  of  the  United  States. 

I  shall  not  dwell  further  upon  this  subject,  of  which  I  have  made  a  complete  statement  in  the  memorandum 
which  I  hand  you  anil  in  which  I  shall  note  also  some  inaccuracies  which  the  preliminary  report  contains  on  the 
subject  of  the  situation  and  legal  powers  of  our  company. 

Nor  is  it  my  intention  to  discuss  here  the  technical  part  of  the  preliminary  report  of  the  Isthmian  Canal  Com- 
mission. ThiB  would  lie  premature,  and  I  should  bo  compelled  at  present  to  confine  myself  within  the  limits  of  a 
general  discussion.  It  is  proper  to  await  the  detailed  statements  which  the  final  rejiort  of  the  Commission  must 
necessarily  furnish  to  1*  able  to  make  in  a  complete  manner  a  critical  comparison  of  the  two  routes  of  Panama  and 
Nicaragua.  I  will  limit  myself  to  observing  that  the  preliminary  report  as  it  stands  proves  inrontestahly  the  supe- 
riority of  the  Panama  project,  and,  furthermore,  I  must  make  all  reservations  as  to  the  comparative  estimates  of 
expenses  which  it  contains. 

I  must  further  protest  against  the  conclusions  of  the  report  which  relate  to  the  time  of  jiassage.  We  are  ready 
to  prove  irrefutably  that  the  difference  of  twenty-one  hours  shown  in  favor  of  Panama  is  much  tisi  small;  that  the 
real  differem-e  is  at  least  three  times  greater,  thus  favoring  the  Panama  project  for  each  of  the  routes  from  San  Fran- 
cisco to  New  York,  or  to  New  Orleans,  or  to  Liverpool.  Now  ,  in  addition  to  this  the  Commission  itself  admits  that 
the  time  for  maritime  voyages  from  the  Atlantic  ]iorts  of  the  United  States  to  the  west  coast  of  South  America  is  less 
by  way  of  Panama  than  by  Nicaragua. 

Having  stated  all  this  and  to  reply,  Mr.  Minister,  to  the  request  contained  in  your  letter  of  April  LD,  quoted 
aliove,  1  have  the  honor  of  informing  you  that  our  company  will  consent,  if  authorization  therefor  !b  given  by  the 
Colombian  Government,  to  transfer  its  concession  to  the  (invent meat  of  the  United  States.  All  the  conditions  of 
this  transfer  wil  lie  fixed,  of  course,  for  the  company  outside  of  and  independently  of  the  particular  arrangements 
which  may  lie  made  hetween  the  i  iovernments  of  Colombia  and  the  United  States. 

The  price  of  sale  of  the  concession  itself,  of  the  works  executed,  material  and  installations,  shares  of  the  Panama 
Railroad  Company,  etc. — in  short,  of  all  the  property  of  the  New  Panama  Canal  Company — would  1m>  fixed,  so  far  as 
possible,  by  amicable  valuations  and  agreement;  but  it  would  lie  understood,  however,  that  if  a  considerable  differ- 
ence of  •"pinion  should  arise,  recourse  would  lie  had,  as  is  just  anil  equitable,  to  arbitration  in  the  usual  form. 

It  will  also  be  necessary  to  determine,  either  by  amicable  agreement,  or.  if  need  lie,  by  arbitration,  the  eom|ien- 
sation  which  should  be  awarded  to  the  company  for  the  eventual  profits  which  its  concession  would  have  enabled  it 
to  make;  a  compensation  which  may  Is-  represented  either  by  an  annuity,  or  by  capitalized  sum.  to  lie  proportioned 
in  either  case,  of  course,  to  the  value  of  the  properly  transferred  by  the  company  at  the  time  when  the  transfer  shall 
be  made. 

Everybody  will  understand,  finally,  that  the  promise  to  transfer  its  concessions  can  not  bind  our  company  for  an 
indefinite  time  without  dancer  of  compromising  the  progress  of  its  works  anil  its  general  interests.  We  shall,  there- 
fore, a*k  to  limit  the  effect  of  this  promise  to  March  1,  1SKK.',  it  lieing  understood  that  all  preliminary  agreements 
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shall  l>e  made  liefore  December  I,  1901,  in  order  to  be  submitted,  alter  approval  by  the  shareholders'  meeting  of  the 
company,  for  ratification  by  Congress  at  its  next  session. 

Finally,  Mr.  Minister,  I  should  remind  you  of  the  question  which  was  also  put  to  us  by  the  Isthmian  Canal 
Commission  for  the  purpose  of  learning  what  share  of  control  could  be  assigned  to  the  Government  of  the  United 
State*,  failing  a  complete  transfer  of  the  concession.  Later  the  Commission  refuses  to  enter  into  negotiation  on  its 
own  propositions.  At  various  times  I  hail  made  various  suggestions  which  are  finally  summed  up  in  a  letter  of 
November  30,  1900.    We  are  still  ready  to  consider  combinations  of  this  character. 

Kindly  accept,  Mr.  Minister,  with  the  assurances  of  my  high  consideration,  the  renewed  expression  of  my 

M.  Urns. 

I.ki.  \< ■]■  in  Dl  Colombia,  Wellington.  May  .1,  1901. 

Rear- Admiral  Jons  G.  Walker, 

Prttideni  of  the,  hthmian  Canal  Communion. 

Mv  Dear  Sir:  In  consequence  of  the  interview  that  I  hail  the  honor  of  having  with  you  last  month,  I  addressed 
a  letter  to  Mr.  M.  Hutin,  president  and  general  director  of  the  New  Panama  Canal  Company,  a  translation  of  which 
I  inclose,  together  with  a  copy  of  Mr.  I  latin's  answer. 

I  believe  that  these  documents  will  lie  of  importance  to  the  Commission  over  which  you  so  worthily  preside. 

In  conformity  w  ith  the  wishes  of  the  honorable  Secretary  <.f  State,  I  would  inform  you  that  I  am  ready  to  answer, 
on  behalf  of  the  Colombian  Government,  the  question*  that  the  Commission  may  be  pleased  to  present  relative  to  the 
manner  of  bringing  about  an  understanding  1st  ween  the  two  Governments  for  the  construction  of  the  Panama  Canal. 

I  trust  that  the  steps  that  have  lieen  taken  will  render  manifest  to  the  Commission  the  gi>od  will  that  animates 
both  the  Colombian  Government  and  the  Panama  Canal  Company  to  remove  obstacles  in  the  pending  negotiations, 
and  to  dissipate  any  doubts  that  may  have  been  entertained  respecting  their  attitude  toward  the  Government  of  the 
United  State*. 

I  remain,  sir,  yours,  very  respectfully, 

Cari-os  Martinez  Sii.va. 


Department  of  State,  Isthmian  Canal  Commission, 

Washington,  D.  C,  May  8,  1901. 

Ma'.'rjck  lit  tin.  Esq., 

I*re*ident  of  the  Xrte  Panama  Oanal  Company,  WatJiingUm,  />.  C. 
Mv  Dear  Sir:  I  have  to  inform  you  that  I  have  received  a  letter  from  Sefior  Hon  Carlos  Martinez  Silva,  i 
of  foreign  affairs  and  minister  to  the  United  States  from  the  Republic  of  Colombia,  under  date  of  May  3,  inclosing  for 
the  information  of  this  Commission  a  copy  of  your  letter  to  Mr.  Silva  of  May  1,  in  which  you  state  that  your  company 
will,  if  so  authoriied  by  the  Colombian  Government,  sell  and  transfer  its  rights,  concessions,  and  property  to  the 
United  States,  upon  terms  to  Iss  hereafter  arranged.  It  appear*  also  from  this  corres|»ndence  that  the  Colombian 
minister,  acting  for  his  Government,  ha*  authorised  you  to  enter  into  negotiations,  in  behalf  of  your  company,  with 
this  purpose  in  view. 

Under  these  circumstances  I  desire  to  call  your  attention  to  a  letter  addressed  to  you  by  myself  on  April  10,  1900, 
in  which  certain  questions  were  asked  with  regard  to  the  sale  and  transfer  of  the  property  of  your  company,  so  that 
the  Commission  might  obtain  information  which  it  required,  in  order  to  discharge  its  duties  intelligently.  You  were 
not  then  in  a  position  to  reply  fully  and  definitely  to  that  letter,  been  use  of  the  terms  of  your  concessions;  but  now 
that  you  have  been  relieved  of  the  embarrassments  under  which  you  then  labored,  I  am  encouraged  to  hope  that  you 
will  take  the  subject  up  once  more,  and  give  me  such  additional  information  as  you  feel  at  liberty  to  do,  particularly 
in  reply  to  the  first  and  third  questions  contained  in  ray  letter  of  April  10,  a  copy  of  which  letter  i  inclose,  so  that  the 
Commission  may  be  able  to  make  a  full  representation  of  the  subject  in  its  forthi'oming  rejiort  for  the  information  of 
the  President  of  the  United  States. 

I  fully  appreciate  the  courtesy  that  you  have  always  manifested  in  your  delicate  and  difficult  pomtion  between 
the  Colombian  Government  and  the  work  of  this  Commission,  and  with  an  earnest  hope  that  the  way  is  now  open 
to  a  satisfactory  solution  of  the  many  perplexing  problems  which  have  been  committed  to  yon,  believe  me,  my  dear 
Mr.  Hutin, 

With  great  respect,  alwavs,  vour  obedient  servant, 

J.  G.  Walker,  PrtndetJ  of  ( hmmimon. 


Washington,  P.  C,  J/Viv  10,  1901. 

Admiral  John  Walkek. 

Mr  Dear  Admiral:  I  liave  never  regretted  so  much  as  during  these  days,  particularly  to-day,  being  unable  to 
speak  Knglish,  in  order  to  be  able  to  inform  yon  directly  concerning  our  business.  But  I  wish  to  tell  you,  now,  that 
I  shall  send  you  an  answer  to  your  letter  of  the  8th  instant  as  **.n  »>  I  shall  have  had  the  necessary  time  to  consider 
it;  and  since  you  will  Is-  absent  for  a  few  days,  I  shall  send  you  the  answer  and  hold  myself  at  your  disposal  upon 
your  return. 

I  beg  that  you  will  accept,  my  dear  Admiral,  the  renewed  assurance  of  my  devoted  sentiments. 

M.  Hi  TIN. 

S.  Doc.  222.  58-2  10 
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Washinuton,  D.  C,  May  /.5,  1901. 

Admiral  J.  G,  Walkkb, 

President  Iiihmian  Cannt  Commission,  Wathinginn,  I).  ('. 

Mv  Dkak  Mk.  P«i»ii)K.vr;  I  Ijcg  leave  to  acknowledge  receipt  of  your  favor  of  the  Hth  instant,  hy  which  you 
inform  me  that  Scfior  Don  Carlos  Martinez  Silva.  minister  of  foreign  affairs  and  minister  to  the  I'nited  States  from 
the  Republic  of  Colombia,  transmitted  to  you  on  the  ;td  instant  a  copy  of  the  letter  which  I  addressed  to  him  upon 
his  request  on  the  1st  of  the  month. 

I  am  obliged  to  you,  Mr.  President,  for  recognizing  in  your  at»ve~mentioned  letter  of  May  8  that  our  com|iany 
has  not  been  until  the  present  time  in  a  position  to  answer  certain  questions  presented  hy  the  Commission  over  which 
you  preside. 

Under  the  new  conditions  now  actually  existing  it  will  lie  sufficient  for  the  response  which  you  desire  to  the 
first  and  third  questions  contained  in  your  letter  of  April  10,  1900,  to  now  confirm  what  I  had  the  honor  to  write  to 
Minister  Martinez  Silva  on  the  let  of  the  present  month. 

Therefore  I  beg  to  inform  you  that  our  company  will  consent,  if  authorization  therefor  is  given  by  the  Colombian 
Government,  to  transfer  its  concession  to  the  Government  of  the  I'nited  States.  All  the  conditions  of  this  transfer 
will  be  fixed,  of  course,  for  the  company  outside  of  and  independently  of  the  particular  arrangements  which  may  he 
made  between  the  Governments  of  Colombia  and  the  I'nited  States. 

The  price  of  sale  of  the  concession  itself,  of  the  works  executed,  material  and  installations,  shares  of  the  Panama 
Railroad  Company,  etc.,  in  short,  of  all  the  property  of  the  New  Panama  Canal  Company,  will  be  fixed,  so  far  as 
possible,  by  amicable  valuation  and  agreement;  but  it  will  be  understood,  however,  that  if  an  important  difference  of 
opinion  should  arise  recourse  will  l>e  had,  as  is  just  and  equitable,  to  arbitration  in  the  usual  form. 

It  also  will  be  necessary  to  determine,  either  by  amicable  agreement  or,  if  need  1*>,  by  arbitration,  the  compen- 
sation which  should  be  awarded  to  the  company  for  the  eventual  profits  which  its  concession  would  have  enabled  it 
to  make— a  compensation  which  should  be  represented  either  by  an  annuity  or  by  a  capitalized  sum,  to  l>e  propor- 
tioned in  cither  case,  of  course,  to  the  value  of  the  property  transferred  by  the  company  at  the  time  when  the  transfer 
shall  be  made. 

This  being  said,  I  must  call  your  attention,  Mr.  President,  to  the  necessity  which  we  jointly  have  (according  to 
my  understanding)  of  examining  afresh  the  second  question  of  your  letter  of  April  10,  1900,  which  refers  to  the  legal 
powers  of  our  company.  It  will  be  proper,  in  consequence,  to  correct  certain  statements  on  that  subject  contained 
in  the  preliminary  report  of  the  Isthmian  Canal  Commission. 

Independent,  however,  of  the  foregoing,  will  you  permit  me,  Mr.  President,  to  say,  as  you  have  suggested  in 
your  letter  of  April  10,  1900,  that  it  may  be  of  interest  to  examine  afresh  the  proposition  contained  in  said  letter,  viz: 

"  What  share  of  control  could  be  assigned  to  the  Government  of  the  United  States  in  the  New  Panama  Canal  and 
under  what  conditions." 

In  conclusion,  I  beg  leave  to  say,  Mr.  President,  that  the  promise  made  by  the  New  Panama  Canal  Company  to 
transfer  its  concession  can  not  continue  for  an  indefinite  period  of  time.  We  shall  therefore  limit  the  effect  of  this 
promise  to  March  1,  1902,  it  being  understood  that  all  preliminary  agreements  shall  be  made  before  December  1, 
1901,  in  order  to  l*>  submitted,  after  approval  hy  the  shareholders'  meeting  of  the  company,  for  ratification  by 
Congress  at  its  next  session. 

I  have  the  honor,  my  dear  Mr.  l*reaident,  to  express  my  high  esteem  and  to  lie, 
Your  obedient  servant, 

M.  Ilmpc,  I*re*idtnt  and  LhTfctor'GenfTal. 


Department  of  State,  Isthmian  Canal  Commission, 

Washington,  D.  C,  May  16,  1901. 

Mai-rick  Hutin,  Esq., 

J'retidfiit  of  AVw  Panama  Omal  Company,  Washington,  I).  C 

Mv  Drar  Sir:  I  have  to  acknowledge  the  receipt  of  your  letter  of  yesterday  in  response  to  mine  of  the  8th  instant. 

You  inform  me  that  your  company,  with  the  consent  of  the  Colombian  Government,  will  transfer  its  ooncewson* 
and  property  to  the  Government  of  the  United  States,  the  conditions  of  this  transfer  to  be  determined  by  negotiation* 
outside  of  and  independently  of  the  particular  arrangements  which  may  be  made  between  the  Governments  of 
Colombia  and  the  United  States. 

This  being  the  case,  the  next  step  will  he  to  determine  the  price  to  be  paid  for  the  property  of  the  New  Panama 
Canal  Company,  which  you  suggest  shall  lie  fixed,  so  far  as  possible,  by  amicable  valuation  ami  agreement,  with  the 
understanding  that  if  an  important  difference  of  opinion  should  arise  recourse  should  be  had  to  a  just  and  equitable 
arbitration  in  the  usual  form. 

As  a  basis  for  these  negotiations  there  should  t*>  some  expression  of  the  views  of  the  company  as  to  the  value  of 
its  pro|>ertv,  and  perliaps  this  can  t>e  done  in  no  better  wav  than  by  a  specific  reply  to  thequestions  asked  you  in  my 
letter  of  April  10,  1900. 

At  the  informal  conference  of  yesterday  you  stated  that  no  price  could  be  fixed  by  you  until  after  your  return 
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t.i  Paris,  where  you  could  consult  with  the  directors  of  your  company  ami  have  free  access  to  it*  books  and  account*; 
and  I  presume,  therefore,  that  no  progress  can  he  made  in  that  direction  until  your  return  to  Washington,  which  I 
trust  may  be  at  an  early  date,  as  it  in  important  that  this  matter  be  fully  negotiated  with  the  leapt  possible  low  of 

time. 

With  regard  to  the  question  of  compensation  for  the  possible  profits  from  the  enterprise  when  completed,  I 
would  suggest  the  extreme  difficulty,  if  not  impossibility,  of  arriving  at  a  correct  estimate  of  such  profits,  and  my 
jireseut  ..pinion  is  that  this  question  should  be  considered  in  fixing  the  price  for  the  property  when  sold,  as  the  law 
under  which  this  Commission  in  acting  contemplates  al«solutc  ownership  on  the  part  of  the  United  Slates. 

Regarding  the  legal  question— that  is,  of  the  ability  of  your  company  to  give  the  United  State*  a  clear  title  to 
the  property— 1  did  not,  in  my  recent  letter,  touch  upon  that  matter  because  it  is  one  which  will  in  the  end  neces- 
sarily lie  determine"!  by  the  law  officers  of  the  company  and  those  of  the  United  States,  and  no  transfer  of  the 
property  can  be  made  until  a  clear  title  is  obtainable.  Your  company  has  already  given  us  much  information  upon 
this  subject,  but  we  shall  be  pleased  to  receive  and  consider  any  further  facts  or  information  that  you  may  lie  able  to 
furnish  us. 

Referring  to  my  letter  of  April  10,  1900,  in  which  I  say  that  in  the  case  of  a  negative  reply  to  the  first  and  second 
questions  contained  in  that  letter,  you  are  invite*!  to  state  how  far  the  com]«ny  will  lie  able  and  willing  to  go  in  the 
direction  of  yielding  control  to  the  United  States,  and  what  compensation  it  will  expect  therefor,  I  have  to  say  that 
this  Commission  being  directed  to  furnish  the  President  of  the  United  States  with  complete  information  upon  the 
question  of  a  canal  across  theAmerican  isthmus,  I  made  this  inquiry  with  that  end  in  view;  but  the  law  contemplates 
nothing  less  than  a  complete  ownership  and  control  of  the  canal  by  the  United  States,  and  as  the  New  Panama  Canal 
Company  is  now  in  a  position  to  make  a  direct  sale  to  the  United  States,  that  question  need  no  longer  be  considered. 

In  the  conclusion  of  your  letter  you  state  that  you  limit  your  promise  to  sell,  etc.,  to  March  1,  1902,  it  being 
understood  that  all  preliminary  agreements  shall  I*  made  before  Decent  I  K»r  1.  1901,  in  order  to  be  submitted  for 
approval  at  the  stockholders'  meeting  of  your  company  at  its  next  session. 

To  this  I  have  to  say  that,  while  there  is  no  objection  to  December  I,  1901,  being  named  as  the  date  at  which  all 
preliminary  agreements  shall  be  completed,  I  suggest  that  the  promise  to  sell  shall  stand  until  the  end  of  the  next 
session  of  Congress,  in  order  that  that  hotly  may  have  its  entire  session  for  a  full  and  careful  consideration  of  the 
who  le  subject 

Hoping  that  you  may  soon  return  to  Washington  prepared  to  carry  this  important  matter  to  a  satisfactory  con- 
clusion, believe  me,  my  dear  Mr.  Hutin, 

With  great  respect,  your  obedient  servant, 

J.  G.  Walkek,  President  of  Commission. 


Paris,  June  il,  tSOl. 

Mr.  Pkesidbnt:  By  your  letter  of  May  16  last  you  kindly  asked  us  to  extend,  until  the  end  of  the  next  session  of 
the  Congress  of  the  United  States,  the  time  during  which  would  remain  binding  the  promise  made,  subject  to  the 
reserves  and  under  the  conditions  mentioned  in  your  letter  of  May  15th,  to  transfer  our  concession  to  the  Government 
of  the  United  States. 

I  have  the  honor  to  inform  you  that  after  examination  with  my  colleague*  of  the  board  of  direc  tors  it  has  been 
decided  to  accede  to  your  desire. 

Our  board  of  directors  (council  of  administration)  is  undertaking  a  careful  study  of  all  the  questions  which  are 
brought  up  by  the  project  to  transfer  our  concession  to  the  Government  of  the  United  States,  and  I  will  inform  you, 
in  the  shortest  possible  time,  of  the  resolutions  (decisions)  which  may  have  been  adopted. 

I  beg  tiiat  you  will  accept,  Mr.  President,  the  assurances  of  my  high  consideration. 

M.  HlTlN, 

The  President  of  the  Otunril  of  Administration. 

Admiral  John  G.  Walkkk, 

President  Itthmian  Canal  Comtnission, 

Corcoran  Building,  Washington,  D.  C,  I'nited  State*. 


[('abU-ffTnm.j 

Paris,  June  «J,  1901. 

Aumiral  Walker, 

Corcoran  Huilding,  Washington: 
We  confirm  our  letter  dated  June  21.    We  will  send  you  in  about  a  fortnight,  in  accordance  with  letters 
exchanged  May  8,  15,  16,  detailed  valuation  company  property.     Please  advise  us  at  what  date  you  shall  have 
examined  result*,  that  we  shall  semi  atnl  gather  elements  of  your  own  valuation,  so  that  on  either  side  we  may  be 
able  to  discuss  contradictorily. 

HtTIN. 
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DvArnni  or  Statk.  Isthmian  Canal  CVmmsaioN, 

Wtulimgton,  I).  C,  Jul;,  S,  1901. 

Macrk  i  Hitis,  Esq., 

President,  New  Panama  Canal  Company,  7  Rue  Ixwis  le  Urand,  Pari*,  France. 
Mr  Dear  Mh.  IIitis:  I  have  the  honor  to  acknowledge  the  receipt,  on  the  UHth  of  June,  of  yonr  cablegram  of 
the  mine  date  confirming  yonr  letter  of  June  21,  which  reached  me  on  July  1. 

I  shall  await  Uu>  receipt  of  the  detailed  valuation  "f  your  company's  property,  which  1  shall  hope  to  receive  at 
an  early  ilatc, 

Believe  me,  my  dear  Mr.  Hutin,  with  great  rwrpect, 
Very  sincerely  yours, 

J.  <:.  Walkkr.  PrmUtttqfCbmmimum. 


[CmUvtmm,] 

Pahis,  July  g&,  1901. 

Admiral  Walker,  Corrman  Rnilding,  Washington: 

We  intend  Mending  you  by  next  mail  detailed  valuation  company's  property,  but  prestation  has  required  much 
more  time  than  contemplated.  Can  you  tell  us  by  cable  up  to  what  date  you  will  remain  in  Washington,  or  whether 
will  be  alwent  on  account  of  season,  and  w  hether  w»e  might  examine  together  contradictorily  our  valuation  as  early 
as  beginning  Septemlier,  or  can  you  name  a  date  at  your  convenience? 

Hirns. 


.wahhimotuk,  Jitiu  at,  not. 

prompt  attention  when  received.    Will  take  up  disrnssion  here  upon  your  arrrival. 

Wale  eh. 


Panakovo,  Paris: 

Will  give  valuation 


v  Paris,  September  U,  J  SOI. 

Admiral  Walker,  <\*r»ran  Building,  Washington: 

Under  sad  present  circumstance*,  do  you  still  think  I  should  meet  you  in  Washington  about  October  1? 

HlTIN. 


■1 

Wash  I  soto*,  Sejitemher  14,  tSOt. 

Pasanovo,  Paris. 

If  you  intend  naming  price  for  property  and  concessions  there  should  be  no  delay. 

Wj 


Paris,  Sejttemhrr  to,  1901. 

Admiral  Walker,  Cinmiran  Huilding,  Washington: 

Royard  has  sailed  Saturday  last  on  f%ampngw,  rarrying  document  which  he  will  hand  you.  MyseJf  will  sail 
Saturday  next  on  S,„-ne  and  join  you  Washington. 

MlTIN. 


New  York,  Septtmlsrr  SO,  1801, 

Admiral  J.  G.  W  u  km. 

President  Isthmian  Canal  Commission,  Washington.  It.  (  .: 
Steamer  delayed.    Arrived  only  (his  morning.    Will  go  Washington  to-morrow  afternoon,  Tuesday,  and  call  at 
your  office  Wednesday  morning  to  deliver  you  documents  as  |wr  cable  Mr.  Hutin.    If  not  convenient  to  you,  kindly 
wire  my  office  to-morrow  morning  early. 

X.  ItoVARI). 


Nkw  York,  N.  Y..  ftrtolM-r  10,  1901. 

Admiral  J.  (i.  Walker, 

President  Isthmian  thnal  tXimmistiou,  Wasltington,  1).  C 
Dear  Sir:  By  a  cable  received  yeMerday  from  my  company  in  Paris  I  am  requested  to  respectfully  inform  you 
that  Mr.  Hutin  sailed  yesterday  from  Cherbourg  on  the  steamer  Kaiser  Wilhelm. 

I  believe  Mr.  Hutin  will  l>c  in  New  York  on  or  about  the  loth  of  October,  and  w  ill  at  oneecommunicale  with  yon. 
Yours,  very  respectfully,  X.  HoVakd. 
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Dki-ahthknt  oh  Statk,  Isthmian  Ca.vai.  Commission, 

Washington,  I>.  t\,  Otlober  11,  HOI. 

X.  BoTAKTi,  Esq.  S4  Stuff  ttrtrt.  Sew  York,  A".  )'. 

My  Okar  Mb.  Bovard:  Your  letter  uf  yesterday  reached  me  this  morning.  1  am  glad  to  know  that  Mr.  Hntin 
In,-  sailed  for  New  York.    Trust  he  will  have  a  speedy  and  pleasant  passage. 

Time  is  becoming  an  important  element  with  this  Commission.  Its  report  ha*  I  wen  delayed  [.ending  n  coiifer- 
euce  wilfa  Mr.  Hntin,  but  it  will  mx>n  lw  lulled  for  by  the  President,  and  it  is  of  imjiortam-e  that  Mr.  Hutin  should 
come  here  as  promptly  as  |«msihle,  that  our  eonference  with  him  should  be  expedited  in  every  practicable  way. 

Will  you  plMM  My  to  bim  that  I  trust  he  will  lose  no  time  in  coming  to  Washington? 

With  best  wishes,  liclieve  me,  my  dear  Mr.  Hoyard, 

Very  truly,  yours,  .1.  <i.  Walkkh,  fWtulnit  .</  Omtmution. 


Paris,  <M<A#r  4,  mi. 
(Received  in  Washington  tVtoU-r  17,  1801.) 
Mk.  1  i '  vr:  In  the  letter  I  had  the  honor  to  addretw  to  you  from  Washington  on  May  IS  last,  in  answer  to 
yours  dated  8th  of  same  month,  and  in  consequence  of  the  communications  from  Refior  Martiner.  Silva,  I  stated  that 
this  company  would  agree  to  transfer  its  concession  and  property  to  the  Cnited  Stales  (iovemment  if  it  was  so 
authorized  by  the  Government  of  Colombia,  and  I  defined  the  general  conditions  under  which  such  a  transfer  might 
be  effected  as  follows: 

•  The  selling  price  of  the  concession  itself,  work  done,  plant  and  machinery.  Panama  Railroad  stock,  etc.,  and 
all  the  property  of  the  New  Panama  Canal  Cornjiany,  should  be  determined,  wherever  possible,  on  valuations  ami  by 
an  amicable  understanding.  It  shall  be  understood,  however,  that  in  case  a  serious  difference  of  opinion  should  arise, 
arbitration,  in  its  customary  form,  as  it  is  just  and  fair,  should  be  resorted  to. 

"  It  shall  also  be  necessary  to  determine,  either  by  an  amicable  understanding  or.  if  needed,  by  arbitration,  what 
compensation  shall  be  allowed  to  the  company  for  the  possible  profits  it  would  have  derived  from  its  concession, 
which  compensation  might  lie  represented  either  by  an  installment  or  by  a  capitalized  amount,  the  one  and  the  other 
corresponding  both  to  the  value  of  the  property  transferred  by  the  company  at  the  time  of  effecting  the  transfer." 

In  your  letter  of  May  16,  acknowledging  receipt  of  my  previous  letter,  you  were  kind  enough  to  suggest  that — 

"This  being  the  case,  the  next  step  will  be  to  determine  the  price  to  lie  paid  for  the  property  of  the  New  Panama 
Canal  Company,  which  you  suggest  should  be  fixed,  so  far  as  possible,  by  amicable  valuation  and  agreement,  with 
the  understanding  that  if  an  important  difference  of  opinion  should  arise  recourse  should  lie  had  to  a  just  and 
equitable  arbitration  in  the  usual  form. 

"As  a  tuais  for  these  negotiations  there  should  lie  some  expression  of  the  views  of  the  company  as  to  the  value 
of  its  property,  and  perhaps  this  can  lie  done  in  no  lietter  wav  than  bv  a  specific  reply  to  the  questions  asked  vou  in 
my  letter  of  April  10,  1900." 

You  added,  Mr.  President,  that,  as  to  the  question  of  compensation  for  the  |>ossible  profit*  to  be  derived  from 
the  undertaking  when  completed,  it  seemed  to  you  that  there  was  an  "extreme  difficulty,  if  not  impossibility,  of 
arriving  at  a  correct  estimate  of  such  profits,  and  my  present  opinion  is  that  this  question  should  be  considered  in 
fixing  the  price  of  the  property  when  sold,  as  the  law  under  which  this  Commission  is  acting  contemplates  alwolnte 
ownership  on  the  part  of  the  I'nited  States." 

On  my  return  to  Paris  I  brought  to  the  knowledge  of  the  board  of  our  company  the  letters  exchanged  with  your 
good  self  on  May  15  and  IK  last,  and  of  which  the  aliove  quotations  are  the  essential  paragraphs.  I  pointed  out  the 
necessity  of  answering  to  our  mutual  views  and  of  giving  satisfaction  to  the  ideas  expressed  in  our  above  letters,  by 
effecting,  on  our  part,  a  complete  work,  with  the  object  of  determining  the  pecuniary  value  we  thought  it  fair  to  put 
on  the  whole  of  rights,  privileges,  and  property  we  would  have  to  transfer  to  the  United  States  Government  when 
transferring  our  concession.  The  lioard  appointed  a  commission  of  three  of  its  members  to  accomplish  the  said 
investigation,  which  required  long  and  difficult  researches  in  the  engineering  records  of  Ixtth  the  old  and  the  new 
company. 

This  commission  has  submitted  the  result  of  its  investigations  and  estimations  both  of  the  value  it  deemed  fair  to 
put  on  the  property  we  should  have  to  transfer  of  the  kind  of  compensation  to  U«  applied,  accounting,  in  the  fairest 
way  possible,  for  the  possible  profits  we  would  have  derived  from  our  concession,  in  a  very  elaliorate  note,  the  general 
ideaa  of  which  were  approved  by  the  l>oard,  and  which  I  l>eg  to  inclose  herewith  as  a  docu.nent  for  discussion. 

This  note  shows  for  every  portion  of  our  contribution  the  amounts  which,  according  to  the  constitutive  elements 
of  property  included,  appear  to  represent  a  fair  estimate  of  the  value  of  each,  as  it  would  result  from  the  actual 
advantages  to  accrue  to  the  I'nited  States  from  the  acquisition. 

You  will  kindly  note  that  we  have  viewed  these  values  in  their  intrinsic  consistence,  in  what  they  really  are  in 
themselves,  without  any  reference  to  their  relation  with  the  comparative  expenses  of  either  canal;  in  short,  for  the 
portion  of  usefulness  they  actually  represent  in  the  Panama  Canal  undertaking,  supposed  to  be  completed  and 
regarded  solely  in  itself.    They  represent  what  might  tie  called  the  real  and  slieolute  value  of  our  contribution. 

We  might  have  followed  another  course,  showing  the  relative  advantages  to  lie  derived  from  the  completion  of 
the  Panama  Canal  aa  compared  to  the  construction  of  the  Nicaragua  Canal.  But  if  the  latter  became  necessary,  we 
think  it  would  be  useful  to  proceed  to  make  such  an  estimation  of  the  relative  value  of  our  contribution  only  when  a 
more  perfect  knowledge  will  lie  reached  of  the  conditions  of  a  possible  project  of  a  canal  through  Nicaragua. 
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I  hasten  to  add,  Mr.  President,  that  these  arc  but  the  amounts  to  which  we  have  romp  from  a  personal  estima- 
tion of  the  clement*  t.i  bo  discussed  contradictorily  in  our  negotiations  and  which,  as  a  result  of  such  contradictory 
discussion,  themselves  might  be  altered  lo  a  more  or  lew  ini|H>rtajit  degree.  Kuch  in,  therefore,  properly  speaking, 
the  first  expression  of  view*  of  our  company,  to  which  you  have  referred  in  your  letter  of  May  1H  last,  an  being  to 
form  the  Imsis  of  discussion  on  our  fide  in  the  proposed  negotiation,  which  negotiations  we  shall  take  up,  as  you 
limy  lie  mire,  with  the  most  earnest  wish  to  reach  an  amicable  understanding.  With  that  object  in  view,  we  are 
willing  to  follow  a  sincere  course  of  conciliation  and  concession-,  with  the  hope  that  we  may  be  met  from  the  other 
side  with  the  same  spirit  and  the  wine  desire  to  mnciliate,  in  an  equitable  manner,  the  weighty  interests  which  are 
ronfoonted  in  the  subject. 

I  further  lwg  to  state,  Mr.  President,  that,  in  view  of  the  alxive-shown  good  will  ami  in  consideration  of  the 
large  amount  of  trench  money  invested  in  the  Panama  ('una!  undertaking  from  the  Ixvinniug,  we  think  we  are 
justified  in  asking,  without  any  purpose  on  our  part  to  interfere  with  matters  relating  to  the  future  control  of  the 
proposed  isthmian  waterway,  that  the  French  merchant  ships  may  lie  treated  on  a  foot  of  aleolutc  equality  with  the 
merchant  ships  of  the  United  States. 

Believe  me,  Mr.  President,  respectfully  and  devotedly,  yours, 

M.  HtTI.N, 

The  I*rewuienl  of  the  Gntnrii  of  Administration. 


A  STUDY  CONCERNING  THK  ESTIMATED  VALUE  OF  THK  FRENCH  COMPANY'S  CONTRIBUTION  TO  THE 
CANAI.  UNDERTAKING  IN  CASK  OK  A  TRANSFER  OK  OIK  CONCESSION  TO  THE  UNITED  STATES 
GOVERNMENT. 

From  whatever  standpoint,  a  priori,  we  may  consider  the  principles  which  must  Ite  taken  as  a  rule  for  the  deter- 
mination of  the  pecuniary  compensation  that  would  l>e  due  to  the  Panauui  Coui|»any  for  the  transfer  of  its  concession 
and  property  to  the  United  States  tiovernment,  whether  tlwise  principles  l>e  based  on  the  consideration  of  the 
commercial  value  of  the  pn>|>erty  and  the  |s*«sible  profits  ex|iectcd  to  be  derived  therefrom,  or  on  the  simple  consid- 
eration of  its  intrinsic  value,  as  resulting  from  the  expenses  involved  in  its  construction,  it  is  plain  that  the  first  and 
vital  element  to  Is-  considered  and,  therefore,  determined  in  the  discussion,  is  the  actual  value  of  the  advantages 
represented  bv  the  cession  of  all  that  has  been  alreadv  accomplished  in  the  iiiteroecanic-canal  undertaking  supposed 
to  Ik-  brought  to  conclusion.    We  think  it  is  fair  to  estimate  the  various  elements  as  follows: 

BUMira  CoNCKRNINO  THK  REAL  VaI.I  R  PboPKR  OS  OCR  CoSTRI BI  TIOX. 

Our  contribution  consists  in  two  portion*  of  an  essentially  different  character- 

KIKST  I-OKTION. 

A  first  jsirtion  is  represented  by  property  having  in  itself  an  immediate  marketable  value  independent  from 
the  possible  results  of  operation,  and  not  forming  a  necessary  part  of  the  canal  undertaking  itself.  This  property, 
which  has  properly  the  character  of  private  property,  is  as  follows: 

First.  The  stock  of  the  Panama  Railroad  Company,  which  Ls  held  by  the  canal  company. 

Second.  The  buildings,  lands,  and  real  property,  constituting  the  company's  private  estate,  which  by  reason  of 
their  destination  itself  are  not  given  an  ephemeral  existence  only,  dependent  on  the  time  of  canal  construction ;  such 
are  the  company's  buildings  at  Panama,  the  various  inhabitations  constituting  the  block  of  houses  of  Christopher 
Columbus,  the  inhabitations  erected  along  the  canal  line,  as  lodgings  for  the  officers  of  the  company,  and  which  are 
to  lie  maintained  after  the  conclusion  of  the  work. 

Third.  The  important  property  as  represented  by  the  Panama  and  Colon  hospitals,  and  the  price  of  which,  as 
admitted  by  the  Isthmian  Commission,  is  not  to  lie  included  in  the  estimated  value  of  the  work  done  by  the  old 
company  on  the  canal.  We  are  not  referring  here  to  the  landed  property  granted  to  the  coiiceesory  company  under 
article  4  of  the  concessions,  Is-sides  the  canal  itself,  and  which  there  is  no  reason  to  transfer  together  with  what 
concerns  the  canal  itself. 

We  will  now  state  the  values  which  we  think  must  be  given  to  these  various  elements: 

S&ct  of  the'  Panama  Umlruad  Company.—  The  old  company  had  bought  HS.&84  shares  of  this  stock.  The  new 
company  Ixmght 329,  making  a  total  of  ttS.HtM  shares. 

The  amount  paid  for  this  total  quantity  is  93, -111,834.00  francs. 

The  Isthmian  Commission  found  that  it  would  be  fair  to  |<ay  for  this  stock  the  par  value  thereof,  which  is  MOO 
a  share,  or  a  total  amount  of  So, 000,000  franca. 

Neither  of  these  figures  do  we  think  fair.  In  fact,  the  Panama  Railroad  stock  has  an  intrinsic  value,  to  be  esti- 
mated according  to  (hechanceeof  profits  it  may  yield  in  the  future  and  under  circumstances  that  may  be  anticipated. 
The  United  States  <iovernmcnt  should  pay  for  it  to  the  company  on  same  terms  as  it  would  pay  for  the  stock  to  a 
private  individual  who  would  lie  holder  thereof  and  willing  to  transfer,  with  neither  gain  nor  loss  as  to  profits  he 
expected  to  derive  therefrom,  which  profit  would,  after  transfer,  accrue  to  the  |iarty  who  would  hold  the  stock.  In 
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short,  the  comjiany  by  transferring  the  stock  is  untitled  to  claim  a  compensation  equal  to  the  profits  it  would  derive 
from  the  stock  if  kept. 

Besides  the  results  of  normal  operation,  which  it  in  impossible  to  foretell  and  appreciate,  the  Panama  Railroad 
Company  is  expected  to  derive,  during  the  period  of  canal  construction  and  from  the  coturtruction  itaelf,  in  view  of 
the  large  transportation  traffic  that  will  be  occasioned  thereby,  very  important  profits,  an  idea  of  which  may  be 
formed  from  the  experience  of  the  past  and  which  are  such  an  to  constitute  for  the  stock  a  value  which  should  fairly 
be  accounted  for  when  selling  it,  since  it  is  sold  precisely  in  anticipation  of  the  canal  being  completed. 

In  the  yearn  from  1881  to  188U.  a  jieriod  during  which  the  ojicratiousof  the  old  company  gave  rice  for  the  railroad 
to  an  active  local  traffic,  the  slock  of  the  Panama  Railroad  Company  yielded  an  average  dividend  of  13.75  per  cent 
a  year.  It  is  but  reasonable  to  expect  tliat  during  the  eight-year  period  a- -  ■  -  - 1  for  the  completion  of  the  work  to 
come,  the  Panama  Railroad  hhall,  by  the  sole  fact  of  these  operation*-,  derive  profits  which  will  allow,  during  that 
period,  of  an  average  annual  dividend  of  13  t.r  14  \vr  cent.  The  mere  discount  oi  such  an  exceptional  income  would 
justify  by  itself  an  allowance  to  the  Panama  Railroad  stock,  at  the  time  of  resuming  work,  of  a  selling  value  of  about 
500  francs  per  share.  On  the  other  hand,  it  is  certain  that  after  the  construction  of  the  canal  the  railroad  will 
remain  most  valuable  as  a  means  of  transportation  by  reason  of  the  increase  in  local  imputation  and  pnsluction, 
which  shall  not  fail  to  take  place  on  the  canal  territory.  The  Panama  Railroad  stock  may  therefore  expect  profits 
after  the  canal  is  completed,  and  it  should  also  ba  allowed  a  certain  selling  value  at  that  time,  which  value  we  think 
may  l<e  regarded  as  equal  to  a  compensation  of  300  francs  to  be  paid  at  present. 

It  is  useful  here  to  call  attention  to  the  improvements  made  from  time  to  time  on  the  railroad,  and  which  help 
to  add  to  its  value,  such  as  the  recently  constructed  Ijh  Boca  terminal. 

In  this  connection  consideration  should  Is-  given  to  the  large  interest  which  the  constructor  of  the  canal  has  in 
owning  the  bulk  of  the  stock,  which  empowers  him  to  exercise  a  controlling  influence  for  the  use  of  the  railroad  in 
the  execution  of  the  work  on  moat  favorable  terms,  and  will  enable  |>im  later  on  to  reach  an  amicable  understanding 
with  the  Panama  Railroad  as  to  the  |x*eiblc  rights  conferred  upon  it  by  the  concession  in  case  a  canal  should  be 
construc  ted  through  the  part  of  the  Isthmus  crossed  by  the  railroad.  From  the  above  considerations,  which  were 
amid  the  motives  that  have  induced  Count  de  lyenx'ps  to  put  in  possesion  of  the  canal  company  nearly  the  whole  of 
the  stock,  we  may  infer,  with  the  best  chances  to  be  on  the  safe  side,  that  the  selling  value  to  be  given  to  the 
Panama  Railroad  stock  if  the  company  chooses  to  dispose  of  it  to  the  United  States  (toveromcnt,  which  it  is  willing 
to  do,  without  it  lieing  alwolutely  nceewary  for  the  completion  of  the  canal,  must  not  fairly  lie  estimated  below  800 
francs.  The  numher  of  shares  owned  by  the  company  Wing  ti8,S«3,  that  would  make  a  capital  of  55,000,000  francs 
in  round  figures  to  be  allowed  to  the  company  as  a  consideration  for  this  transfer. 

Bwtdmgt  and  pro/xri't  emxMituHwj  tht  primlt  utnUt.—  The  estimation  of  this  special  property  is  not  an  easy  task, 
because  the  expenses  they  represent  are  partly  mixed  up  with  the  expenses  included  in  the  estimation  of  work  of 
anal  construction. 

Cnder  our  estimates,  hased  in  part  on  the  investigations  into  the  accounts  of  the  old  company  and  in  part  on 
direct  estimate,  we  are  induced  to  tlx  the  value  of  this  property  at  9,000,000  francs. 

Ilo'jiHnU  at  1'auamn  and  Colon  and  drjitndrncitt.  —  The  cost  of  this  property  was  about  4,500,000  francs,  and 
could  not  lie  put  to-day  at  a  lower  figure.  There  is  even  ground  for  contending  that,  by  the  further  improvements 
effected  thereon,  and  by  the  cultivation  of  important  depending  lands,  this  property  acquired  additional  value. 

This  portion  of  our  contribution,  the  elements  of  which  we  have  just  shown— that  is  to  say,  the  portion  of  the 
company's  property  which  has  the  character  of  private  property  and  represents  a  capital  to  be  due  to  it  at  the  time 
of  the  transfer— might  lie  made  the  object  of  either  an  immediate  payment  of  that  amount  or  of  installments  to  lie 
determined  according  to  a  method  of  division  to  lie  agreed  upon. 

We  deem  it  useful  to  point  out  here  that  the  [sissessinn  of  this  property  by  the  constructor  of  the  canal,  whoever 
he  may  lie,  is  not  an  absolute  necessity,  although  the  company  be  willing  to  dispewe  thereof  to  him,  if  he  finds 
therein  a  serious  interest.    There  is  no  obligation  inherent  to  the  circumstances,  and  we  think  the  company  would 
prefer  to  keep  it  rather  than  transfer  it  on  too  unfavorable  terms. 
t 

SKTONIl  PORTION. 

The  sceond  |K»rtion  of  our  contribution  is  represented  by  property  which  derives  essentially  its  value  from  the 
use  that  may  be  made  of  it  in  the  work  of  completion  of  the  canal.  It  consists  in  all  that  has  lieen  usefully  done  or 
prepared  for  the  execution  of  the  canal  hy  both  the  old  and  the  new  companies.  It  is  composed  of  various  elements, 
which  we  shall  now  estimate  in  turn: 

The  first  element  is  composed  of  the  amounts  actually  expended  for  the  payment  of  the  concession  as  now 

The  whole  of  the  amounts  paid,  either  in  cash  or  by  fully  [>aid  stock,  amounts  to  32,000,000  francs.  As,  however, 
the  fully  paid  stock,  which  has  been  transferred  for  this  sjiecial  object,  does  not  represent  an  actually  expended 
capital— although  it  is  entitled  to  share  with  the  other  stock  the  right  to  participate  in  the  price  of  the  proposed 
transfer,  and  on  that  account  ought  to  lie  i-ousidcred  as  expended  capital — we  shall  not  take  it  into  consideration, 
hut  will  only  retain  on  the  above  figure  the  amount  paid  in  cash,  22,01)0,000  francs,  to  which  must  be  added  for 
accrued  interest  on  a  portion  .if  this  capital  ( 5,000,000  during  8  years  1  2.000,000  francs,  bringing  the  figure  to  24,000,000 
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The  second  element  is  of  a  different  determination,  and  necessarily  dubious  to  a  certain  deKree.  The  total 
amount  of  excavation  done  by  the  old  company  and  the  new  minpany  must  first  lie  established,  and  then  the  amount 
which  it)  now  without  object  an  to  the  realization  of  the  proposed  lock  canal  must  be  deducted  therefrom,  in  order 
to  retain  the  real  amount  only  that  in  useful  for  the  final  construction  of  the  canal.  Then  the  average  owl  to  be 
credited  to  that  amount  of  excavation  is  to  be  determined,  by  taking  into  consideration  every  element  that  plays  a 
part  therein,  such  as  the  first  <t«t  of  organization,  establishment  of  works  necessitated  by  the  excavation  of  that 
amount  and  regarded  as  redeemed  in  its  cost,  amortization  of  the  plant  employed  for  the  excavation,  as  well  as  the 
establishment  of  workshop  and  laborers'  quarters  which  it  hut  necessitated.  We  shall  consider  separately  what  has 
been  done  by  the  old  company  and  what  has  been  done  by  the  new  company. 

The  old  company,  as  regards  work  proper  concerning  the  canal  and  the  diversion  of  streams  which  formed  a 
completing  portion,  has  done  excavation  only.  The  total  amount  it  has  excavated,  according  to  statements  rendered 
on  different  occasions,  and  particularly  in  the  reports  of  legal  expert*  appointed  after  the  failure  of  the  company,  is 


in  round  figures  60,500,000  m.  c,  divided  as  follows  for  the  different  sections: 

m.  c. 

Section  from  Colon  to  Uohio,  Colon  (kilometer  23.5)  Harbor,  canal,  and  diversions   20. 500, 000 

Section  from  Bohio  to  Obispo  ( kilometers  23.6  to  45)   9, 500, 000 

Section  from  Obispo  to  Puraiso  (kilometers  45  to  57),  the  diversion  included   11,500,000 

Section  from  Paraisn  to  end  of  canal   9, 000, 000 


Of  these  amounts,  a  portion  executed  for  a  tide-level  <-anal  will  be  useless  for  the  lock  canal.  Certain  portions  of 
diversions  executed  in  order  to  meet  the  provisions  of  the  tide-level  plans  are  also  now  without  object,  in  view 
of  the  lock-canal  plan. 

Such  amounts  as  have  become  without  object  shonld  be  deducted  as  erroneous  operations,  since  it  is  proposed  to 
determine  the  real  value  of  useful  cooperation  of  the  old  company  in  the  final  canal  work  as  now  proposed.  The 
corrected  amounts,  after  the  necessary  deductions,  are  as  follows: 


Section  from —  m.  c. 

Colon  to  Bohio   17,000,000 

Bohio  to  Obispo   4, 700, 000 

Obispo  to  Paraiso   10,600,000 

Paraisotoend   9,000,000 


Total  of  available  excavation  by  the  old  company   41, 200,000 


To  which  must  be  added  the  amount  excavated  by  the  new  company  in  the  big  cut  and  in  the  Pacific  tide-level 
section,  which  amount  on  the  let  of  January,  1902,  should  be  fixed  at  8,500,000  m.  e. 

But  it  must  be  stated  that  of  the  amount  of  excavation  done  by  the  old  company  in  the  level  from  Colon  to 
Bohio,  and  the  left  side <li version  corresponding  to  that  level,  an  important  portion  has  been  filled  in  by  the  ailt  from 
the  Chagrea  and  other  streams  that  invaded  that  portion  of  already  deepened  river  beds.  The  amount  of  that  silt  is 
about  5,000,000  in.  c. 

A  similar  fact  is  to  be  noted  in  the  section  from  Paraiso  to  end  of  canal;  an  amount  of  silt  of  alxiut  2,000,000  m.  c. 
has  partially  filled  up  the  excavations  of  the  old  company. 

It  would  lie  quite  unfair  to  deduct  these  amounts  from  the  amounts  originally  excavated,  crediting  the  company 
with  the  surplus  only.  The  removing  of  this  silt  will  lie,  in  fact,  a  great  deal  easier  and  less  costly,  especially  at 
present,  than  the  removal  of  original  river  bed  it  has  filled  up.  With  the  removal  of  this  silt  the  work  done  by  the 
old  company  would  1*  wholly  restored.  The  only  deduction  that  ought  fairly  to  be  made  on  this  account  from  the 
value  of  the  work  of  the  old  company  U  that  resulting  from  the  expenses  now  to  lie  incurred  for  the  removal  of 
the  silt. 

We  have  now  to  figure  out  the  value  to  be  given  to  the  work  of  the  old  company,  determined  by  quantities, 
according  to  what  has  been  said.  With  that  object  in  view,  we  must  find  out  the  average  unit  prices  that  we  fairly 
may  apply  to  the  usefully  excavated  amounts,  taking  into  consideration  all  circumstances  and  difficulties  that  would 
affect  those  prices  if  the  work  were  to  lie  done  under  the  same  general  conditions  as  in  the  ]ia*t;  the  expenses  tliat 
would  be  represented  by  the  preliminary  work  ;  the  organizations  of  the  lieginningaud  the  establishment  of  the  w  orks 
for  an  undertaking  of  such  magnitude.  Of  course,  it  must  be  supfioscd  that  all  that  would  have  lieen  accomplished 
with  the  same  competence  and  prudence  as  those  supposed  to  lie  used  in  the  execution  of  future  operations.  It 
would  lie  obviously  unfair  to  apply  to  the  estimation  of  such  original  work,  as  was  done  by  the  Isthmian  Commis- 
sion in  its  preliminary  report,  the  unit  price*  the  Commission  took  as  a  basis  for  the  work  remaining  to  be  done. 
For  not  only  will  the  latter  liencfit  by  all  the  installations  and  by  the  organization  realized  at  great  cost  for  the 
former,  as  well  as  by  the  improvement  in  the  sanitary  conditions  resulting  from  the  original  work,  but  also  all  the 
exjienses  of  preliminary  work  and  organization,  expenses  which  are  always  important,  are  mvered  hy  the  work 
already  done.  The  same  remark  applies  to  the  enormous  quantity  of  machinery  that  was  to  lie  provided  for  their 
execution,  and  [uirt  of  which  may  lie  used  for  the  execution  of  the  others  free  of  cost,  if  we  include  the  value  of  the 
useful  machinery  in  the  cost  of  the  work  already  done.  Such  is  also  the  case  as  to  installations  on  lalior  places  which 
we  shall  suppose  as  having  been  paid  by  this  original  work,  anil  which  will  be  useful  for  the  execution  of  the  other*. 
Finally,  we  must  not  lose  sight  of  the  fact  that  the  work  done  derives  for  the  greater  part  the  advantage  it  represents 
precisely  from  the  fact  that  it  Li  now  accomplished,  thus  reducing  the  time  required  for  the  opening  of  the  canal  by 
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this  rout*-.  It  must  therefore  he  estimated  at  the  cost  required  for  it*  execution  in  the  punt  when  the  unskilled 
labor,  the  unit  of  which  wan  and  remain*  the  Colombian  silver  dollar,  was  worth,  all  things  being  equal,  nearly 
twice  what  it  is  worth  now. 

Supposing  that  the  unit  price*  adopted  by  the  Commission  (which,  it  say?,  are  the  .-aim-  a*  for  the  Nicaragua 
Canal  >  are  a  fair  average  for  the  whole  of  the  l'anania  Canal  work,  if  everything  wan  Mill  to  be  done,  it  would  be 
quite  contrary  to  equity  and  experience  to  hold  that,  under  similar  conditions  a*  to  the  nature  of  the  foil,  the 
original  work  done  under  the  pressure  of  all  the  difficulties  and  indirect  expense*  of  the  beginning,  should  be 
estimated  at  the  «une  unit  prices  as  the  last  work  to  1k>  done  that  la  to  follow  and  will  benefit  by  all  the  facilities  of 
execution  created  and  paid  for  by  the  original  operations  at  great  cost,  as  if  it  was  to  be  added  to  the  latter  as  an 
additional  bulk  to  be  executed  under  the  same  conditions.  In  short,  the  work  remaining  to  lie  done  ought  to  cost 
a  great  deal  less  tliau  the  average  of  the  whole,  and  the  original  work  a  great  deal  more  than  that  average.  We 
think  that,  whereas  we  include  in  the  cost  of  the  original  work  all  of  the  preliminary  and  indirect  expenses,  all  the 
expenses  of  establishments  on  the  canal  works,  workshops,  storehouses,  etc.,  all  the  expenses  of  machinery  used  up 
or  yet  valuable  as  apt  to  be  employed  in  the  future,  all  the  expenses  for  installations  affecting  the  laborers'  quarters, 
by  which  the  future  work  will  also  be  benefited;  whereas,  finally,  the  labor  price  at  the  time  of  construction  of 
that  work  was  about  the  double  of  what  it  has  been  supposed  it  shall  be  for  the  execution  of  the  remaining  work, 
we  are  conservative  in  admitting  on  a  principle,  and  as  a  general  proposition,  that  the  estimate  of  work  done  should 
be  established  by  adding  an  average  increase  of  3.50  francs  per  cubic  meter  to  the  result  that  would  be  obtained  if  to 
that  work  were  to  be  applied  tho  unit  prices  we  took  as  a  basis  for  the  estimate  of  the  work  remaining  to  be  done,  in 
which  estimate  it  was  supposed  that  everything  that  had  to  come  from  the  old  company  would  Is?  used  free  of  cost 
by  the  future  constructor. 

The  average  unit  prices  adopted  by  the  International  Technical  Committee  for  tho  work  remaining  to  be  done 
are  as  follows: 

Section  from  Colon  to  Bohio,  average  price   3. 20 

Section  from  Bohio  to  Obispo,  average  price,  applicable  to  work  remaining  to  be  done   4.00 

Srction  from  f'tbit/to  to  Paraito. — These  are  mainly  the  operations  in  the  big  central  cut.  The  soil  excavated  by 
the  old  company  is  withont  analogy  as  to  the  difficulties  it  would  occasion,  in  the  remaining  part;  it  was  a  surface 
clay  that,  in  the  climate  of  the  Isthmus,  constituted  a  more  costly  excavation  than  the  hard  soil  remaining  to  be 
removed,  which,  as  a  future  price,  is  estimated  at  5.30  francs  \vr  cubic  meter.  It  is  certainly  quite  conservative  to 
discuss  on  that  basis. 

Sfrtirm  Jr»w  Paraito  to  end  nf  canal—  The  average  price  to  Is-  applied  to  the  work  remaining  to  be  done  is  of  3.40 
francs  per  cubic  meter. 

If  now  we  apply  these  estimate  basis  prices  to  the  amounts  of  excavation  above  Mated  for  each  section,  we  reach 
the  following  estimates  which  would  represent  the  theoretical  cost  of  their  excavation  if  they  were  included  simply 
is  an  additional  hulk  in  the  work  remaining  to  lie  done,  with  all  the  facilities  that  now  exist  for  this  future  work. 
By  adding  a  general  increase  of  3.50  francs  per  cubic  meter  to  the  total  thus  obtained,  we  shall  have  an  estimate  that 
we  deem  may  fairly  be  admitted  for  the  value  of  that  original  work,  including  all  the  indirect  expenses  connected 
therewith,  all  the  preliminary  oust  of  organization  ami  installation,  all  the  used-up  or  still  available  values  of 
machinery,  of  existing  installations  or  working  places,  installations  of  workshops  and  laborers'  quarters  which  w  ill 
1*  used  for  future  work,  taking  further  into  consideration  the  value  of  the  labor  unit  at  that  time,  the  difficulties 
and  risks  of  climate  as  they  existed  at  the  time  of  their  execution: 


rnuii'n. 

Section  from  Colon  to  Bohio   54, 400, 000 

Section  from  Bohio  to  Ohisp.   18, 800, 000 

Section  from  Obisbo  to  Puraiso   57, 750, 000 

Section  from  Paraiso  to  end  of  cans 1   30, 600, 000 


Grand  total   161,550,000 


As  the  general  available  amount  is  of  41,200,000  m.  c,  if  we  apply  to  it  an  increase  of  3.50  francs  per  cubic  meter 
we  shall  have  a  sum  of  144,200,000  francs  to  l>e  added  to  the  prweding  one,  and  giving  the  total  of  300,000,000  franca 
in  round  figures)  to  represent  the  cost  that  is  to  lie  named  for  the  construction  proper  of  the  useful  work  of  the  old 
mnqiany;  that  is,  the  money  usefully  expended  on  the  ground  for  that  construction. 

This  total  shows  an  average  price  of  7.40  francs  per  m.  c.  for  the  whole  of  the  excavation  done  by  the  old  com- 
pany and  available  for  the  final  construction  of  the  canal.  The  amount  actually  removed  by  the  old  company  was, 
u  shown  above,  about  50,000,000  m.  c.  The  expenses  incurred  on  the  Isthmus  and  paid  by  the  company  or  the 
rweivcr  for  the  execution  of  that  work,  including  the  preliminary  organisation  expenses,  the  installations  on  the 
works,  the  expenses  for  construction,  machinery,  workshops,  storehouses,  and  laborers'  quarters,  but  not  including 
the  general  adminiMration  expenses  and  the  intercalary  interest  for  capital  account,  amounted  to  730,000,1100  francs, 
i  Thin  amount  does  not  include  expenses  concerning  hospitals,  buildings,  and  land  constituting  the  company's  private 
NtataO 

The  average  cost  per  in.  c.  was  therefore  14.00  francs,  w  hile  the  cost  resulting  from  the  above  estimate  of  the 
value  of  useful  work,  funning  a  part  of  our  grant,  i«  tint  7.40  fraucs.  This  comparison  is  an  evidence  of  the  conserv- 
ative spirit  we  are  showing  when  adding  an  increase  of  only  3.50  francs  per  cubic  meter  to  the  cost  of  original  work. 
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esti mated  as  if  it  nan  to  l>e  done  under  the  condition!!  of  future  work.  To  that  must  In-  added  the  genera)  expense* 
of  adminiatration  in  I'm  -  an<l  on  the  Isthmus,  the  general  office  expenses,  police,  sanitary,  department,  eta 

An  a  rule,  8  per  cent  of  the  direct  expensed  incurred  in  the  work  are  taken  on  tliot  account  for  large  undertak- 
ing accomplished  under  normal  conditions;  it  may  he  nafe  to  adopt  here  a  proportion  of  12  per  cent,  which  would 
give  for  the  above  total  an  increase  on  general  expenses  of  37,000,000  franc*,  and  bring  the  total  up  to  about 


This  amount  represents  the  funds  that  were  to  be  raised  and  expended  if  for  the  method  of  conducting  business 
which  has  been  pnt  in  practice  by  the  old  company  was  to  be  substituted,  by  a  hypothesis,  another  method,  meeting 
all  objections,  as  it  is  presumed  will  lie  applied  in  the  future.  But  as  such  funds,  as  usually,  would  DC  raised  by 
public  subscriptions,  there  should  lie  added  to  the  aliove  amount  the  expenses  to  be  incurred  for  issuing  the  securities 
and  for  intercalary  interests  that  would  accrue  on  the  capital  during  the  period  during  which  the  works  have  been 
prosecuted.  Estimating  such  interests  at  5  per  cent  for  an  average  |>eriod  of  four  years  for  the  whole  of  the  capital, 
and  adding  h  per  cent  in  bulk  for  the  expenses  to  be  incurred  for  issuing  securities,  an  increase  is  reached  of  25  per 
cent,  to  be  added  to  the  above  amount,  and  finally  we  get  a  total  figure  of  429,000,000  francs,  representing  the  present 
value  at  which  is  to  be  estimated  the  portion  of  contribution  resulting  from  the  work  done  by  the  old  company  and 
available  for  Anal  canal  construction. 

But,  as  previously  stated,  a  portion  of  available  excavations,  executed  on  line  of  canal  or  on  the  diversions 
corresponding  to  the  tide-level  sections,  has  silted  up,  and  it  is  necessary  to  remove  that  silt  in  order  that  the  work 
of  the  old  company  may  be  restored.  Therefore  the  expenses  of  this  removal  are  to  be  deducted  from  the  value  of 
its  contribution  previously  estimated.  The  amount  of  silt  to  be  removed  is  of  about  6,000,000  in.  c.,  including  the 
diversions  on  the  Atlantic  side  and  2,000,000  in.  c.  on  the  Pacific  side.  The  expenses  of  such  work  (the  work  being 
easy,  as  there  is  but  silt  and  mud)  may  lie  estimated  at  14,000,000  francs  all  included.  The  final  value  of  the  available 
contribution  of  the  old  company,  determined  at  this  date,  or  to  take  a  formal  date,  on  January  1,  1902,  should  be 
fixed  at  415,000,000  francs. 

To  the  work  of  the  old  company  must  he  added  the  work  done  by  the  new  company  in  order  to  determine  the 
jiart  of  cooperation  represented  in  the  final  canal  <•« instruction  by  the  whole  of  the  work  now  done.  To  estimate  the 
portion  of  grant  to  lie  credited  on  that  account  to  the  operations  of  the  new  company,  it  is  sufficient  to  take  the  total 
figure  of  real  expenses  it  will  have  incurred  up  to  January  1,  1902,  as  no  question  could  lie  raised  as  to  the  efficiency 
and  economy  of  its  expenses.  These  expenses,  including  general  expenses,  may  lie  fixed  at  the  round  figure  of 
40,000,000  francs. 

The  last  element  remaining  to  lie  estimated  in  order  to  determine  the  total  figure  of  what  constitutes  the  second 
portion  of  our  contribution  is  the  element  represented  by  the  technical  surveys,  by  data  of  all  kinds  collected 
on  the  Isthmus  to  tie  used  as  a  basis  for  the  investigations,  and  by  the  plans  made  on  such  investigations,  explora- 
tions, and  experimental  work,  etc.  The  said  jiortion  of  exjienses  can  not  lie  directly  estimated.  But  it  may  be  fairly 
figured  out  by  applying,  as  is  usual  in  that  cane,  a  given  percentage  to  the  total  amount  of  expenses  that  would  repre- 
sent the  work  of  the  canal  proper  supposed  to  lie  completed.  It  will  lie  Very  conservative  in  this  matter  to  adopt 
the  coefficient  |iercentage  of  1.50  per  cent,  generally  used  for  the  surveys  of  large  undertakings  accomplished  under 
normal  conditions.  The  total  amount  of  canal  work,  by  adding  to  the  expenses  remaining  to  lie  incurred  for  the 
completion  the  expenses  reasonably  representing  the  work  already  thine,  may  lie  estimated  very  approximately  at 
1,200.000,000  francs.    The  value  to  lie  credited  to  the  surveys  is  therefore  18,000,000  francs. 

CoMPRNRATION  FOR  T1IE  I'ciKSlBLK  I'boPITS  AS  MaV  KesCI.T  FHOM  THE  OPERATION  OP  Ot  H  CONCESSION. 

In  the  foregoing  note  we  solely  sought  to  determine  what  intrinsic  value  should  be  given  to  our  actual  contribu- 
tion consisting  in  the  work  already  done  ami  other  property  we  own  on  the  Isthmus. 

The  president  of  our  board  of  directors,  in  his  letter  of  May  15,  1901,  to  the  president  of  the  Isthmian  Commis- 
sion, suggested  that  it  would  lie  fair  to  account  to  the  French  company  by  prorating  on  the  actual  value  of  its  contri- 
bution for  the  |KK*iblc  profits  it  would  have  derived  from  the  concession  if  it  retained  the  operation  of  it  The 
president  of  the  Commission,  while  pointing  out  the  difficulties,  if  not  the  impossibility,  according  to  his  opinion, 
of  estimating  such  profits,  intimated  that  in  his  judgment  they  might  lie  accounted  for  in  the  selling  price  of  the 
concession  itself.    We  beg  to  state  ben-  how  we  think  the  question  might  lie  disposed  of  in  the  premises. 

As  previously  shown,  the  French  company's  contribution  consists  in  two  portions,  having  each  an  essentially 
different  character.  The  first  is  constituted  by  property  having  the  character  of  private  pro]»erty.  Whatever  may- 
lie  the  figure  it  might  be  fixed  at  in  negotiations  to  come,  this  will  always  lie  a  property  having  its  own  value,  inde- 
pendent from  the  chances  of  canal  o|ieration,  and  which  must  in  every  case  form  the  object  of  a  simple  payment, 
either  through  immediate  capital  or  by  installments  representing  the  equivalent  of  the  capital  that  would  have  been 
paid  immediately.  The  rate  of  interest  on  which  to  base  the  calculation  of  -aid  installments  would  he  the  rate  of 
interest  that  the  company  could  safely  get  by  the  investment  of  the  capital  if  it  were  paid  in  immediately. 

The  second  portion  of  our  contribution,  the  value  of  which  we  have  analyzed  np  to  January  1,  1902,  in  the  ele- 
ments of  useful  expenses  that  help  constituting  it,  ami  which,  in  the  proposed  negotiations,  w  ill  finally  be  estimate! 
at  a  figure  that  we  stip]Kise  represented  by  A.  is  formed  by  property  and  accomplished  work  that  have  no  marketable 
value  in  themselves,  but  derive  their  value  from  their  usefulness  for  the  work  of  completing  the  canal.  It  may  safely 
lie  called  a  commercial  value,  the  income  of  which,  if  things  were  to  follow  their  natural  and  normal  course,  would 
be  variable  and  dependent  on  the  net  earnings  to  lie  derived  from  the  oi»>ration  of  the  canal  itself.    It  would  sectn 
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quite  reasonable  and  fair  that  in  consideration  of  this  fiortion  of  our  contribution,  we  should  be  allowed  riot  a  given 
•-ariital  equal  to  A  or  fixed  installments  equivalent  of  such  capital,  hut  an  annual  income  from  such  capital  thai 
would  lie  variable,  according  to  the  earnings  derived  from  the  operation  of  the  ranal  supposed  to  lie  conducted  on  a 
profit-making  liasis.  Thus  Mould  be  realized  the  idea  to  include  incidentally  in  the  selling  price  of  our  concession, 
and  of  what  we  have  done  to  accomplish  the  object  thereof,  the  chances  of  |>ossible  profits  we  are  to  derive  from  it. 
Then?  ia  no  intention  on  our  part  to  endeavor  to  estimate  what  said  profit*  might  prove  in  tho  consecutive  years  of 
the  concession  term;  that  would  I*  a  very  unsafe  operation  without  any  practical  value,  Wause  we  would  find  have 
to  imagine  in  an  absolutely  hypothetical  manner  the  traffic  the  canal  would  furnish  in  the  series  of  years  succeeding 
its  opening  to  navigation.  It  would  be  reasonable,  on  the  contrary,  to  work  in  the  same  train  of  thought  for  a  solution 
of  this  question  by  taking  as  an  object  of  the  study  no  longer  the  expected  average  income  for  the  term  of  the  con- 
cession  or  the  expected  annual  income  in  the  consecutive  years,  but  only  the  earnings  corresponding  to  annual 
amounts  of  tonnaire  that  might  be  expected  to  turn  out  consecutively  at  undetermined  times,  and  leaving  the  attribu- 
tion of  installments  to  be  derived  therefrom  dependent  on  the  actual  realiration  of  tonnage  that  had  lieen  used  as  a 
basis  for  their  determination. 

After  determination  of  the  quota  of  annual  income  that  would  accrue  to  the  capital  invested  in  canal  construction, 
according  to  such  or  other  circumstances  of  traffic  in  an  industrial  operating  system  reasonably  conducted,  there 
should  Isj  deducted  from  such  a  quota  the  normal  interest  incidentally  involved  in  the  installments  allowed  to  the 
capital  A,  representing  the  interested  contribution  of  the  French  company,  and  there  should  V  allowed  to  it  as  a 
compensation  for  possible  profits  the  additional  normal  interest  in  connection  w  ilh  the  variable  quota  corresiMjiiding 
to  the  consecutively  noted  traffic.  In  snch  direction  does  it  seem  to  us  must  be  sought  the  compensation  that  it  will 
lie  fair  to  allow  to  the  company  for  the  jiossihlc  profits  that  it  would  have  derived  from  its  concession. 

The  investigation  we  have  made  into  that  subject,  the  developments  of  which  are  too  long  to  be  given  here,  has 
led  us  to  the  following  results: 

Supposing  the  fixed  installments  that  would  t>c  allowed  to  the  company  as  an  equivalent  of  the  sum  A,  at 
which  figure  the  actual  value  of  its  contribution  was  to  be  fixed,  provide  in  their  calculation  for  an  interest  of  4  per 
cent,  for  instance,  the  additional  income  to  lie  credited  to  it  in  consideration  of  possible  profits  of  its 
would,  according  to  actual  conditions  of  canal  traffic,  lie  determined  as  shown  in  the  following  table: 
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Dkpaktmknt  or  Statu,  Isthmian  Caxai.  Commission, 

Walking**,  D.  C,  Octobtr  18,  U0I. 

Macbice  Hitis,  Ksq., 

Pranilntt  AVic  Panama  Oiml  ComjHiny.  \S\uhinytun,  D.  C. 

Dkar  Sik:  Your  letter,  dated  Paris,  October  4,  1H01,  with  the  accompanying  paper  relative  to  the  value  of  the 
coiieeseions.  property,  and  unfinished  work  of  the  Panama  Canal  Company,  has  lieen  received  and  carefully  considered. 

I  had  hoped  that  upon  your  return  from  Paris  you  would  lie  prepared  to  give  a  definite  answer  to  the  third  qucs- 
tiun  which  was  submitted  to  you  in  my  letter  of  April  10,  1900,  to  wit:  "  For  what  sum  of  money,  in  cash,  will  the 
company  transfer  to  the  United  States  all  of  the  rights,  privileges,  franchises,  pro|>erty,  etc.,  of  every  description 
which  it  owns  or  controls  in  connection  with  the  construction  of  a  canal  across  the  Isthmus  of  Panama?" 

No  direct  answer  had  been  made  to  this  inquiry  prior  to  November  DO,  1N00,  when  the  fommitvioir  submitted  its 
nrvliminary  report  to  the  President  of  the  Cnited  States,  and  it  was  understood  in  our  informal  conferences  that  this 
question  hail  not  heen  answered  because  your  company  felt  embarrassed  by  its  relations  with  the  Republic  of  Colom- 
bia, feir  the  reason  that  the  concession  under  which  it  is  authorized  to  construct  the  canal  did  not  then  permit  you 
to  enter  into  negotiations  for  a  sale  of  its  property  to  a  foreign  government. 

At  a  later  date  information  reached  me  that  the  Colombian  Government  had  relieved  you  of  this  embarrassment, 
and  that  you  were  at  liberty  to  take  up  the  subject  with  the  Commission,  and  our  (^inferences  and  correspondence 
»cre  renewed. 

On  the  8th  of  May  last  I  addressed  a  letter  to  you,  calling  your  attention  to  the  inquiries  contained  in  my  letter 
'if  April  10,  1SHAI.  and  asking  specifically  for  a  reply  to  the  first  and  third  questions  contained  therein. 

On  the  10th  of  May  you  acknowledged  the  receipt  of  my  letter  and  promised  an  early  reply.  The  answer  was 
afterwards  received,  dated  May  15,  1(101,  expressing,  in  reply  to  the  first  question,  a  willingness  to  sell  and  transfer 
t"  the  Cnited  States  the  canal  property  and  concessions  if  authorized  by  the  Colombian  Government,  but  there  was 
*till  no  direct  response  to  the  question  as  to  price. 

You  stated  that  tho  value  of  the  property  would  Is;  fixed  so  far  as  jsjssible  by  amicable  valuation  and  agreement, 
»ilh  recourse  to  arbitration  if  an  important  difference  of  opinion  should  arise.    At  our  sul«se<jlient  <-onferenccs,  anil 
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in  my  answer  of  May  Hi  to  thin  letter,  without  replying  to  the  suggestion  an  to  the  manner  in  which  you  would  tlx 
the  value  of  the  property,  anil  without  inquiry  a*  to  the  liasis  ami  conditions  of  the  arbitration  suggested  hy  you,  I 
again  called  attention  to  my  letter  of  April  10,  1WK1,  and  stated  that  there  should  be  a  specific  reply  to  this  thin! 
question  a.-  a  liasis  for  future  negotiations;  hut  your  answer  was  deferred  until  your  return  to  Paris,  so  that  you 
might  then-  consult  with  the  directors  of  your  company  and  have  free  access  to  their  luniks  and  accounts. 

The  |«per  you  now  submit  does  not  yet  give  a  definite  answer  to  the  question,  but  it  contains  the  elements  from 
which  a  final  sum  can  be  asi-ertained.  In  the  conferences  which  Mr.  Pasco  and  myself  have  had  with  you  during 
the  past  two  <lays  we  have  informally  discussed  the  views  presented  in  Uiis  paper,  and  have  directed  your  attention 
to  such  items  as  seem  objectionable,  so  that  you  might  consider  the  causes  of  objection  in  prejiaring  the  final  and 
definite  offer  to  lie  submitted  by  the  Commission  to  the  President  of  the  Cnited  States  in  its  rejsirt.  It  is,  perhaps, 
well  to  state  the  most  im|>ortant  of  these  objections  briefly  in  this  formal  reply  to  your  letter: 

1.  The  value  of  the  shares  of  the  Panama  Railroad  Company  is  estimated  by  you  at  about  fViOO.OOO  higher  than 
the  estimate  of  this  Commission  in  its  preliminary  report,  and  we  are  of  the  opinion  that  this  pn>|>erty  should  not  bt 
estimated  at  so  high  a  value. 

2.  The  price,  for  the  canal  concession  and  the  interest  charged  upon  a  |*rt  of  the  money  jwid  for  the  original 
contract  with  Colombia  was  objected  to  as  excessive  because  this  concession  will  not  serve  the  purjiose  of  the  Cnited 
States,  if  it  undertakes  the  completion  of  the  canal.  In  that  event  a  new  contract  must  lie  arranged  with  the 
Government  of  Colombia  by  treaty,  displacing  that  which  now  exists  lietween  the  Republic  and  the  Panama  Canal 
Company. 

3.  The  amount  fixed  for  the  work  already  done  upon  Uie  canal  project  is  also  regarded  ae  excessive,  and  is  far 
beyond  the  value  of  the  work  as  estimated  by  the  Commission.  Some  of  the  reasons  for  this  excess  are  that  the 
company's  estimate  includes  a  valuation  of  the  large  amount  of  plant,  machinery,  locomotives,  dredges,  etc.,  now 
stored  upon  the  Isthmus  in  sheds  and  warehouses,  which  will  not,  in  the  opinion  of  the  Commission,  be  of  value  to 
the  United  States  should  it  undertake  the  completion  of  the  canal. 

After  stating  the  value  of  the  work  done  by  the  old  company  at  a  price  considerably  greater  than  estimated  by 
this  Commission,  it  is  increased  in  your  estimate  by  an  additional  charge  of  3.W)  francs  i>er  cubic  meter,  and  to  the 
increased  price  is  added  12  per  cent  of  the  whole  amount  for  "the  general  expenses  of  administration  in  Paris  and  on 
the  Isthmus,  the  general  office  exjienses,  police,  sanitary,  department,  etc,"  To  this  sum  is  added  25  |>er  cent  for 
expenses  "incurred  for  issuing  the  securities  and  intercalary- interest  that  would  accrue  on  the  capital  during  the 
period  during  which  the  works  have  been  prosecuted." 

We  have  carefully  considered  the  reasons  stated  for  these  additions,  hut  are  not  convinced  that  they  should  bt 
made. 

4.  The  last  part  of  the  t*|»-r  presents  a  claim  for  a  share  in  the  possible  profits  of  the  canal  when  completed. 
The  law  under  which  the  Commission  is  acting  contemplates  the  construction  of  a  canal  to  be  under  the  "control, 
management,  an.l  ownership  of  the  Cnited  States."  A  proposition  to  share  in  the  profits,  upon  any  basis,  is  not 
likely  to  meet  with  the  favorable  consideration  of  Congress. 

The  price  ultimately  fixed  by  the  company  should  lie  for  an  absolute  sale  of  the  Panama  canal  project,  without 
any  reservation  wliatcver.  If  the  Cnited  States  purchases  the  property  of  the  Panama  Canal  Comittny  and  incurs 
all  the  risk  of  a  canal  enterprise  we  do  not  accept  your  view  that  the  company  will  have  any  )«sis  for  a  claim  in  the 
profits  which  may  accrue  from  its  successful  ojs»ration  and  management. 

We  will  gladly  confer  with  yon  further  as  to  the  items  contained  in  your  paper  and  aid  you  as  far  as  we  properly 
can  in  presenting  any  pro|iosition  you  may  desire  to  make  with  referem-e  to  the  sale  of  the  rights  and  prrqierty  of 
your  company  to  the  Cnited  States  Government. 

When  you  have  hilly  determined  upon  your  proposition  or  agreement  with  reference  to  a  sale,  whether  it  be  a 
definite  offer  of  a  fixed  sum  or  of  a  sum  to  be  fixed  "by  amicable  valuation  and  agreement,"  recourse  to  be  had  to 
arbitration  "if  an  important  difference  of  opinion  should  arise,"  we  will  submit  it  in  our  report  to  the  l*ni.ident; 
but  we  still  lielieve  that  the  direct  offer  of  a  fixed  sum  is  much  to  be  preferred. 

In  our  recent  conferences  you  have  proponed  that  there  should  be  an  agreement  between  ourselves  as  to  the 
value  of  the  rights  and  proj*>rty  of  the  Panama  Canal  Company  and  an  arbitration  to  conclude  the  mutter  in  case  of 
a  disagreement;  but  the  law  under  which  the  Commission  is  acting  confers  no  power  on  it  to  enter  into  any  agree- 
ment that,  would  bind  the  Cnited  States  <  iovemment,  and  an  effort  to  do  so  would  Is-  futile.  From  the  Is-ginning  of 
our  correspondence  and  conferences  ti|s>n  this  subject  we  have  kept  you  advised  that  the  Commission  was  authorized 
to  obtain  information  for  the  President,  and  was  not  empowered  to  bind  the  Cnited  States  (iovemment  by  any 
agreement.  My  letter  of  April  10,  1900,  contains  this  statement:  "You  understand,  of  course,  that  the  Commission 
is  not  authorized  to  accept  or  reje<-t  any  offer  which  it  may  receive,  but  is  collecting  information  to  lie  submitted  to 
the  President." 

We  can  not,  therefore,  consider  any  pro|s*ition  hsiking  to  an  agreement,  whether  readied  by  conference  or  by 
arbitration,  but.  as  I  have  already  said,  we  are  willing  to  mntinue  our  informal  discussions  if  you  think  we  can  be  of 
assistance  to  you  in  pre|wmng  your  final  proposition. 

In  elosiug  your  letter  you  ask  that  if  the  canal  should  1*>  completed  and  operated  by  the  Cnited  States,  "  French 
merchant  shijis  may  lie  treated  on  a  footing  of  absolute  equality  with  the  merchant  ships  of  the  Cnited  States." 
This  subject  has  not  lieen  included  in  the  duties  assigned  to  this  Commission,  and  therefore  can  not  1*  considered  hy 
it.  but  is  a  proper  matter  for  diplomatic  action. 
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I  ham  tried  to  make  uiy  statements  clear,  desiring  to  be  frmnk  with  you.  that  there  may  l>e  no  room  (or  misunder- 
standing, and  hope  that  we  shall  won  tw  able  to  bring  thin  matter,  which  I  know  has  at  timed  been  full  of  difficulty 
and  perplexity  to  you,  to  a  satisfactory  conclusion. 

Believe  rue,  my  dear  Mr.  Hutin,  with  great  respect, 

W  ry  sincerely,  yours,  J.  G.  Walker,  Prendml  of  CinnmMtm. 


»r  State.  Isthmian  Canal  Commission, 

Wellington,  D.  C,  CMuhrr  S9,  ISO  I. 

Mairkk  Histis,  Esq., 

}W*i<lrnl  .Vic  frtnnma  (iuuil  Coro/Hinji,  Wiuhinghm,  It.  C. 

Dear  Sir:  I  have  to  acknowledge  the  receipt  of  your  message,  through  Mr.  Boyard,  slating  that  after  the  receipt 
of  my  letter  of  the  l!«h  instant  you  had  cabled  to  Paris,  asking  for  further  instruction*;  that  when  an  answer  was 
received  y<m  would  notify  me,  and  that  you  would  not  be  ready  to  discus*  further  the  question  of  n  sale  of  the  prop- 
erty of  your  company  until  a  response  was  received  from  your  board  of  directors. 

I  much  regret  the  delay  and  feel  compelled  to  call  you  attention  to  the  fact  that  Congress  will  convene  on  the 
2d  day  of  December;  that  the  report  of  this  Commission  should  be  in  the  hands  of  the  President  a  considerable 
time  prior  to  that  date;  that  understanding  that  you  wished  to  make  a  proposal  for  a  sale  of  the  Panama  Canal  Com- 
pany'* property,  and  desiring  to  give  you  every  opportunity  for  doing  so,  the  re|iort  has  lieen  held  open  for  that 
purpose. 

In  this  situation  you  must  see  the  necessity  for  early  and  decisive  action,  and  for  fixing  a  date  for  closing  the 
report  of  the  Commission.  This  matter  was  first  called  to  your  attention  at  the  sessions  of  the  Commission  held  with 
you  in  Paris  on  the  7th  and  8th  of  September,  18i>9.  Since  that  time  it  has  l>een  the  subject  of  frequent  conferences 
and  of  a  correspondence  of  some  length,  to  which  your  attention  is  called,  and  particularly  to  my  letter  of  April  10, 
1900,  in  which  the  powers  of  the  Commission  were  frankly  stated  ami  three  definite  questions  asked;  the  substance 
of  these  questions  being  the  willingness  of  the  company  to  sell,  its  ability  to  do  so,  and  the  money,  in  cash,  for 
which  it  would  dispose  of  its  property.  These  questions  have  lieen  re|>cated  at  intervals  since  tliat  date,  and  the 
third  still  remains  unanswered. 

When  you  left  Washington  in  May  last,  the  consent  of  the  Colombian  Government  to  a  sale  having  been 
obtained,  it  was  understood  between  il<*  that  upon  your  return  to  Paris  you  would  consult  your  hoard  of  directors, 
and  a  definite  answer  would  lie  made  at  an  early  date. 

More  than  two  years  have  passed  since  the  subject  was  first  presented  to  you,  more  than  eighteen  months  since 
the  specific  questions  were  asked  in  my  letter  of  April  10,  WOO,  and  five  months  since  your  departure  for  Paris,  with 
the  understanding  above  referred  to.  Our  mrrespondence  since  that  time  shows  frequent  postponements,  and  no 
result  has  yet  Iwen  reached.  Under  these  circumstances  I  feel  that  it  is  not  unreasonable  to  suggest  that  the  time 
has  come  when  some  definite  and  final  action  should  Is?  taken. 

I  therefore  think  it  proper  to  say  to  you  that  any  proposal  that  you  wish  to  make  will  be  received  until  the  5th 
of  November  next,  at  which  date  the  Commission  will  lie  compiled  to  consider  this  question  closed,  so  that  lis 
report  may  be  completed. 

This  of  course  is  not  intended  to  prevent  such  i-onferences  as  you  may  desire  in  the  meantime,  ami  it  is  hoped 
that  you  may  be  able  to  present  your  final  conclnsions  before  the  <late  mentioned. 
Believe  me,  my  dear  Mr.  Hutin,  with  great  respect, 

Very  sincerely,  yours,  J.  G.  Walker, 

/VrWriit  of  i  bmmistum. 


Washington,  I).  C,  \oiYml*ri,  I9U1. 

Admiral  John  G.  Walker, 


Prt*i>lrnt  Mimiitn  Cnai  VommiMtioH,  Wathington,  I).  C. 

Mb.  President:  I  have  the  honor  to  acknowledge  receipt  of  your  letter*  dated  October  18  and  IK.'  last.  They 
contain  a  certain  number  of  remarks,  and  even  of  criticisms,  upon  which  I  will  dwell,  if  necessary,  in  due  time. 
To-day,  however,  having  only  in  mind  the  purpose  of  demonstrating  the  correctness  of  the  propositions  and  conclu- 
sions of  the  present  letU'r,  I  beg  to  recall  to  your  attention  but  a  few  facts. 

In  your  letter  of  October  Tl  you  alluded  to  our  conferences  held  in  Paris  on  Scpleinlter  7  and  8,  18ift».  At  those 
meetings  you  did,  in  fact,  ask  me  for  the  first  time  under  what  conditions  of  price  ami  by  what  means  the  Govern- 
ment of  the  Cnited  States  could  purchase  the  canal  of  Panama.  In  my  reply  I  called  your  attention  to  the  fact  that 
the  law  of  the  Congress  of  the  Republic  of  Colombia,  under  which  we  hold  our  concession,  formally  prohibits  its 
sale  to  a  foreign  governnieut/but  that  if  wc  were  relieved  of  that  clause  we  would  be  willing  to  transfer  our  enterprise 
to  the  Government  of  the  Cnited  States  upon  fair  and  equitable  conditions. 

Uleron  you  renewed  your  questions,  stating  them  more  definitely  in  a  letter  dated  April  10,  1900,  and,  more- 
over, you  suggested  to  discuss  them,  admitting  tluit  the  consent  of  the  Government  of  Colombia  had  been  obtained 
for  the  purpose  of  selling  the  concession  to  the  United  StaU*. 

In  the  interviews  held  prior  to  said  letter,  as  well  as  in  all  those  we  had  together  in  Washington  until  the  end 
of  the  month  of  November,  ltfOO,  I  was  obliged  to  state  to  you  that  our  company,  for  paramount  reasons,  could  not 
accept  such  a  ground  of  discussion.    I  told  you  repeatedly  that  -ur  company  could  not  afford  to  commit  itself  to  any 
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conditional  agreement,  even  as  the  one  proposed  by  yon,  lieeause  the  company  considered  it  indispensable  to  lirrt 
obtain  the  previous  authorization  of  the  Colombian  Government  for  the  sale  of  the  Panama  Canal  to  the  Govern- 
ment of  the  Cnited  States.  It  in,  therefore  (and  this  is  the  only  critical  remark  I  will  venture  to  make  in  this  letter  ), 
that  I  experienced  some  surprise  in  reading  certain  utterances  relating  to  this  matter  and  contained  in  the  preliminary 
report  of  November  30,  1900. 

During  the  month  of  February,  1901,  an  authorized  representative  of  the  Colombian  Government,  Mr.  Martinez 
Silva,  arrived  in  Washington.  He  was  aware  of  the  proportion  of  the  United  States  eventually  to  purchase  our 
concision.  I  requested  him  to  state  to  me  in  which  manner  his  Government  would  interpret  and  apply  the  clauses 
of  our  law  of  concussion. 

Mr.  Martinez  Silva  replied,  the  28th  of  March,  1901,  that  the  Colombian  Government  would  authorize  the  canal 
company  to  transfer  its  concession  to  the  Government  of  the  United  States  upon  certain  conditions  which  he  had 
submitted  to  the  latter  Government. 

On  April  29  following  be  asked  me  what  would  be  the  basis  upon  which  the  company  would  Im>  willing  to  make 
such  transfer,  sup|Hwing  the  previous  authorization  to  do  so  had  been  obtained  from  the  Government  of  Colombia. 
I  stated  them  to  Mr.  Martinez  Silva,  with  Jiy  reasons,  in  a  letter  I  sent  to  him  on  May  1. 

On  the  8th  of  May  following  yon  kindly  informed  me  that  Mr.  Martinez  Silva  had  forwarded  to  you  a  copy  of 
my  above-mentioned  letter  of  May  I,  and  you  again  asked  me  to  reply  to  the  questions  put  in  your  letter  of  April  10, 
WOO,  to  which  I  have  already  referred. 

Consequently,  I  answered  you  on  May  1ft:  "1  am  indebted  to  you,  Mr.  President,  for  having  kindly  admitted, 
in  your  above-mentioned  letter  of  May  8,  that  our  company  has  not,  until  the  present,  been  in  a  position  to  reply  to 
some  of  the  questions  which  hail  lieen  snhmitted  to  it  by  the  Commission  over  which  you  preside. 

"Under  the  new  conditions  now  existing,  it  will  be  sufficient  for  me,  in  order  to  reply  as  you  desire  me  to  do,  to 
the  first  and  third  questions  of  your  letter  of  April  10,  1900,  to  confirm  what  I  had  the  honor  to  write  to  Mr.  Marti- 
nez Silva  the  1st  of  the  month." 

I  then  repeated  and  confirmed  the  terms  of  my  letter  of  May  1,  1901,  to  Mr.  Martinez  Silva,  concerning  the 
transfer  of  our  concession,  stating  clearly  and  precisely  to  you,  in  that  manner,  that  our  company  was  thus  actually 
answering  the  questions  of  your  letter  of  April  10,  1900,  by  showing  upon  what  basis  and  under  what  conditions  it 
was  willing  to  have  the  value  of  its  concession  and  properties  established. 

You  acknowledged  receipt  the  following  day,  May  18,  reproducing  nearly  wonl  for  word  my  letter  of  the  day 
liefore  and  without  entering  any  direct  or  fundamental  objections  to  my  propositions.  My  colleagues  of  the  board 
of  directors  and  myself  have  interpreted  your  answer— and  I  must  add  that  we  still  do  so—  as  creating  an  under- 
standing between  the  Commission  and  our  company,  for  the  purpose  of  ascertaining  together,  by  a  practical  method 
the  exact  value  of  our  concession  and  properties,  so  as  to  reach  in  this  manner  a  fair  and  equitable  basis  to  be  used 
eventually  in  any  negotiations  l»efore  the  Congress  of  the  United  States. 

Consequently  we  proceeded  to  make  out  our  estimates.  They  were  calculated  with  the  utmost  care,  and  after 
most  detailed  and  complete  studies  they  were  summed  up  in  a  memorandum,  approved  bv  our  board  of  directors, 
which  was  handed  to  you  with  a  letter  dated  Paris,  October  4,  last,  and  in  which,  once  more,  I  expressed  our  sin- 
cere desire  for  conciliation  and  agreement. 

1  therefore  could  not  help  but  experience  a  great  surprise  when  I  realized,  during  the  conference*  which  took 
place  after  handing  you  said  letter  of  October  4,  that  there  existed  now  between  us  with  regard  to  the  method  of 
discussion  I  had  proposed  to  you  on  May  16,  a  disagreement  which,  heretofore,  you  had  not  made  known  to  me, 
either  verbally  or  in  writing.  In  your  letter  of  October  18,  1901,  you  confirmed  this  disagreement  You  call  my 
attention  to  the  fact  that  when  you  wrote  me  on  May  18  you  did  not  reply  to  my  suggestions  concerning  the  manner 
in  which  was  to  lie  established  the  value  of  our  pro|ierties — as  if  such  silence  on  your  part  could  constitute  a  rejection 
of  my  suggestions — and  you  add  that  you  did  not  inquire  of  me  which  would  be  the  basts  and  conditions  of  arbitra- 
tion when  I  hail  already  suggested  to  you  that  such  arbitration  was  to  be  made  in  the  usual  form. 

The  only  point  in  your  letter  ot  Octolsr  18,  1901,  upon  which  I  wish  to  dwell  at  present,  is  the  fact  that  yon 
discuss  therein  for  the  first  time  the  propositions  of  my  letter  of  May  1ft  last.  It  is  my  duty  to  reply  to  your  objec- 
tions, which  are  summed  up  in  the  two  following  paragraphs  of  your  letter  of  October  18:  "  In  our  recent  conferences 
you  haw  proposed  that  there  should  t>e  an  agreement  between  ourselves  as  to  the  value  of  the  righte  and  property  of 
the  Panama  Canal  Company,  and  an  arbitration  to  conclude  the  manner  in  case  of  disagreement;  but  the  law  under 
which  the  Commission  is  acting  confers  no  power  on  it  to  enter  into  any  agreement  that  would  bind  the  United 
States  Government,  and  an  effort  to  do  so  would  be  futile.  From  the  beginning  of  our  correspondence  and  confer- 
ences upon  this  subject  we  have  kept  you  advised  that  the  Commission  was  authorized  to  obtain  information  for  the 
President,  and  was  not  empowered  to  bind  the  United  States  Government  by  any  agreement.  My  letter  of  April  10, 
1900,  contains  this  statement:  'You  understand,  of  course,  that  the  Commission  is  not  authorized  to  accept  or  reject 
any  offer  which  it  may  receive,  but  is  collecting  information  to  lie  submitted  to  the  President.'  We  can  not,  there- 
fore, consider  any  proposition  looking  to  an  agreement,  whether  reached  by  conference  or  by  arbitration,  but  as  I 
have  already  said,  we  are  willing  to  continue  our  informal  discussions  if  you  think  we  can  be  of  assistance  to  you  in 
preparing  your  final  proposition." 

Allow  me  to  say  to  yon,  Mr.  President,  that  never  did  we,  either  by  word  or  in  writing,  make  propositions 
carrying  with  them  such  scope  and  consequences  as  you  suppose  in  your  letter  of  October  18.  1  think  that  the  text 
of  my  letters  of  May  15  and  October  18,  1901.  as  well  as  the  verbal  explanations  given  to  you,  contradict  such  an 
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You  will  surely  understand,  Mr.  President,  that  our  board  of  directors  can  not  and  should  not  accept  the  estimates 
of  the  value  of  our  concession  and  property,  an  given  in  tiie  1'reliminary  Report  of  the  Isthmian  Canal  Commission. 
These  estimates  are  the  result  of  the  measurement  of  certain  amount  of  work  done  and  of  the  calculation  of  certain 
prices  to  be  applied.  We  simply  ask  that,  in  any  discussion  with  the  Commission,  as  to  work  done  and  prices 
applied,  both  aides  should  be  heard,  in  order  mutually  to  agree  upon  them  as  far  as  possible.  Ill  case  of  disagree- 
ment of  opinion  we  could,  in  certain  instances,  by  mutual  concessions,  have  reached  an  amicable  understanding; 
but  if  our  estimates  had  remained  too  far  apart,  we  would  have  had  recourse  to  technical  arbitrators  who  would 
definitely  have  concluded  the  matter. 

Under  the  present  circumstances,  and  on  account  of  your  present  declarations,  I  do  not  fuel  warranted  to  judge 
whether  or  not  the  Commission,  whose  duty  consists  in  gathering  information  for  the  President  of  the  United  States, 
possesses  the  power  to  follow  the  method  suggested  by  me.  However,  it  is  my  duty  to  state  that  such  a  method 
would,  in  no  way  whatever,  have  committed  the  « iovernment  or  the  Congress  of  the  United  States  in  their  deeision*. 
This  method  would  only  have  led  to  the  establishment,  for  the  real  value  of  the  concession  and  property  of  the  New 
Panama  Canal  Company,  of  a  price  which  would  have  Itound  the  company  alone. 

Therefore,  under  the  present  circumstances,  it  is  not  sufficient  for  me  to  assert  that  the  lioard  of  dim-tors  of  the 
company  has  taken  into  account,  as  it  should  do,  its  duties  and  responsibilities.  I  believe,  moreover,  to  have  the 
right  to  say  that  the  company's  conduct  is  in  accord  with  reason  and  equity.  The  Itoard  could  not  do  otherwise  but 
propose  a  price  for  the  sale,  which  has  been  established  according  to  calculations  and  estimates  and  which  it  considers 
exact  and  justified  until  the  contrary  is  proven.  The  t>oard  deeply  regrets  that  the  Commission  has  not  the  power 
to  discuss  them  after  both  sides  had  lieen  hoard. 

This  being  the  situation,  I  have  the  honor  to  court rm  my  above-mentioned  letter  of  October  4,  as  well  as  the 
•'memorandum"  accompanying  the  same,  except  as  regards  the  last  part  thereof,  and  upon  which  I  will  dwell  later. 

Referring  again  to  your  letter  of  Oetolier  18,  in  which,  in  general  terms,  you  criticise  our  estimates,  I  desire  to 
repeat  that,  with  the  same  spirit  of  conciliation  we  have  heretofore  shown  and  in  order  to  arrive  at  a  reasonable  under- 
standing, we  will  always  remain  ready  to  discuss,  when  we  will  have  before  us  one  or  several  persons  clothed  with 
official  authority  and  qualified  to  establish,  with  us,  the  basis  of  an  agreement  which  will  determine  the  price  of  the 
sale  of  our  concession  and  properties. 

A  last  question  still  remains  to  lie  examined.  In  your  letter  of  October  IS  you  say,  Mr.  President,  that  you 
decline  to  adopt  our  view  with  regard  to  our  request  to  share  in  the  future  benefits  of  the  management  of  the  canal. 
We  could,  I  believe,  continue  to  maintain  that  our  claim  is  just  and  well  founded;  but,  among  other  things,  you  have 
argued  that  such  acombination  would  be  prejudicial  to  the  principle  of  absolute bwnershipof  the  canal  by  the  United 
States.  Under  such  conditions,  and  without  intending  to  discuss  that  point  of  law,  I  herewith  state  that  we  are  now 
ready  prepared  to  relinquish  totally  our  claim  to  a  share  in  the  eventual  profits  of  the  management  of  the  canal, 
having  in  mind  that  this  surrender  constitutes  on  our  part  an  act  of  conciliation  which  must  he  taken  into  account 
during  the  discussion  of  our  other  pro|>o*itions. 

Re  pleased,  Mr.  I"resident,  to  accept  the  assurance  of  my  high  consideration. 

M.  lltrriM,  Prtndent  and  nirtrtor-Grnmd. 

Department  ok  State,  Isthmian  Canal  Commission, 

Washington,  D.  C,  Nomnkrr  S,  mot. 

Mairicb  Hitin,  Esq., 

Prtntlml  and  Director- (Itnfrnl  \ew  Panama  Omal  Company,  Washington,  D.  C. 

Mk.  PtuMiuurr:  I  have  to  acknowledge  the  receipt  of  your  letter  of  the  2d  instant  and  its  English  translation, 
which  was  received  at  this  office  after  I  hail  left  lust  evening. 

I  understand  from  this  letter  that  you  withdraw  your  proposition  with  regard  to  sharing  in  the  possible  profits 
accruing  from  the  canal  after  completion,  and  with  that  exception  you  confirm  and  stand  upon  the  figures  contained 
in  your  letter  of  Oetolier  I  ami  the  accompanying  memorandum,  being: 

"A  study  concerning  the  estimated  value  of  the  French  company's  contribution  to  the  canal  undertaking  in  case 
of  a  transfer  of  our  concession  to  the  United  States  Government." 

These  figures  I  understand  to  aggregate  BW,oOO,ono  fram-s,  or  $109,141,500. 

Without  replying  to  the  criticisms  contained  in  your  letter  of  the  2d  instant,  I  have  to  say  that  the  Commission 
"ill  take  pleasure  in  presenting  your  figures  and  views  to  the  President  in  its  report,  shortly  to  be  complete.!. 

Our  conference  with  regard  to  the  sale  by  the  New  Panama  Canal  Company  of  its  property  and  i-oneessions  to 
tlie  United  States  having  now  lieen  concluded,  I  desire  to  thank  you  for  the  uniform  courtesy  which  has  attended 
<mr  personal  intercourse  and  corresiKindence;  and,  with  expressions  of  high  regard. 
Believe  me.  my  dear  Mr.  Mtitin,  very  sincerely,  yours, 

J.  <i.  Walkeb,  PTtndrnt  of  Commintum. 


Washington,  1>.  ('.,  .XovembrrS,  1901. 

Admiral  J.  G.  Walibr, 

Prttidtnt  Mmian  Ouuil  Ganmuaum,  Washington,  0.  G 
Mr.  Pkbsiiibnt:  I  have  duly  received  your  letter  of  yesterday,  the  6th  of  November,  and,  as  was  subsequently 
verbally  agreed,  I  have  the  honor  to  answer  it  in  order  to  make  a  few  concluding  observations  and  explanations. 
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First,  it  should  be  well  understood  that  the  English  translation  of  my  letter  of  the  2d  of  November  which,  in 
compliance  with  your  wishes,  I  sent  you  on  Monday  evening,  has  value  merely  an  a  document  drawn  up  for  your 
accommodation,  the  French  text  alone  being  effective. 

Secondly,  I  notice  that  you  have  added,  according  to  the  paper  inclosed  with  our  letter  of  the  4th  of  October 
last — which  letter  itself  contains  no  figures — the  different  amounts  which,  according  to  us,  represent  the  value  of 
each  of  the  holdings  or  pieces  of  pro|ierty,  their  total  constituting  the  value  of  the  property  owned  by  our  company. 
The  total,  in  franca,  is  correct,  and  I  presume  also  the  rate  of  exchange  you  have  adopted.  But  whether  each  of 
these  amounts  is  singly  considered  or  their  total  it  is  essential  to  preserve  their  true  character. 

They  represent,  as  has  already  been  explained  on  different  occasions,  verbally  and  in  writing,  valuations  that  the 
company  believes  just,  because  it  has  established  them  with  the  greatest  care  and  regard  for  material  exactness.  But 
the  company  admits  that  they  may  Is?  criticised  and  that  it  would  make  reasonable  concessions,  if  they  were  justifi- 
able. You  have  told  me  that  the  Commission  has  not  the  power  even  to  enter  upon  a  discussion  of  this  nature  anil 
I  regret  it  very  much.  I  therefore  rely  upon  the  promise  you  were  kind  enough  to  make  me  to  submit  our  figures 
and  our  views  to  the  President  of  the.  United  States  in  your  final  report.  I  would  be  grateful  to  you,  Mr.  President, 
if  you  would  be  kind  enough  to  confirm  your  own  communication  by  that  of  all  the  documents,  letters,  and  jiajiers 
which,  I  Iwlieve,  permit  of  our  intentions  and  our  aim  being  accurately  appreciated. 

I  desire  also,  Mr.  President,  to  confirm  the  fact  that  our  company  has  the  power,  in  fact  as  in  right,  to  transfer 
to  the  tiovernment  of  the  United  States  its  concession  and  its  holdings  by  a  legal  and  positive  title,  "free  of  all  diffi- 
culties and  contentions,  of  whatever  nature,  or  from  any  person  whatsoever,  and  particularly  from  the  stockholders 
or  creditors  of  the  old  canal  company." 

In  conclusion,  I  consider  it  an  agreeable  duty,  Mr.  President,  t.i  express  to  you  in  turn  my  thanks  for  the 
constant  courtesy  that  has  presided  over  our  personal  relations. 

Have  the  kindness  to  accept,  Mr.  President,  the  assurance  of  my  high  esteem  and  mv  devoted  sentiments. 

M.  Hens,  l>re*idn,t  and  Wrsrtor- Gmmrf. 


Chapter  IX. 


AND  COMMERCIAL  VALUE  OF  CANAL. 

An  investigation  of  the  Isthmian  ('anal  from  the  standpoint  of  its  use,  aside  from  military 
considerations,  has  two  phases— one  industrial  and  the  other  commercial.    A  study  of  the 
resources  and  industries  of  the  United  States  and  the  countries  of  the  Pacific 
t iirtr*i»  or  "/caT™.™"   preceded  and  was  made  the  basis  of  the  investigation  of  traffic  and  tolls,  because 
a  knowledge  of  industrial  conditions  is  essential  to  an  understanding  of  the 
effects  which  the  canal  will  have,  and  to  an  analysis  of  statistical  data  concerning  commerce. 

From  the  nature  of  tho  subject  investigated,  some  of  the  conclusions  regarding  the  industrial 
effects  of  the  canal  must  be  based  on  premises  concerning  which  differences  of  opinion  may  exist 
Moreover,  the  presentation  of  the  industrial  data  and  a  discussion  of  them  can  not  be  made  as 
brief  and  concise  as  a  mathematical  demonstration.  These  limitations  apply  in  less  degree  to  the 
statistical  material  used  in  measuring  the  volume  of  traffic  available,  for  the  use  of  the  canal. 
The  methods  employed  in  the  investigation,  the  data  used,  and  the  deductions  made  are  presented 
in  detail  in  Appendix  NN.  The  general  conclusions  to  which  this  inquiry  has  led  are  here  given 
without  claiming  that  they  are  absolutely  correct  in  every  particular,  hut  they  are  close  approxi- 
mations to  the  truth  attained  by  careful  research,  and  furnish  information  necessary  to  a  decision 
as  to  whether  or  not  the  canal  should  bo  constructed  by  the  United  States. 

The  canal  will  assist  a  wide  range  of  industries,  agricultural,  mineral,  lumbering,  and 
manufacturing,  and  will  promote  the  progress  of  all  sections  of  the  country. 
The  expenses  and  delays  at  present  incurred  in  the '  commercial  intercourse 
of  the  Central,  Southern,  and  Eastern  States  with  the  Pacific  markets  of  our 
own  and  foreign  countries,  and  in  the  trade  of  our  Pacific  States  with  Europe,  impose  a  serious 
limitation  upon  the  progress  of  American  industries.  Cheaper  and  more  expeditious  access  to 
Pacific  markets  will  benefit  not  only  the  Northeastern  States  by  giving  them  cheaper  raw  materials 
and  larger  markets  for  their  varied  manufactures,  and  the  Southern  States  by  increasing  their 
exports  of  cotton,  cotton  goods,  forest  products,  iron  and  steel  manufactures,  and  fertilizers, 
but  also  the  Central  West.  The  Central  States  are  now  manufacturing  extensively  for  the 
foreign  and  domestic  trade;  the  isthmian  waterway  will  give  them  a  larger  business  with  the 
Pacific  coast  and  enhance  their  ability  to  meet  European  competition  in  western  South  America, 
Australasia,  and  the  Orient. 

The  natural  resources  of  the  Pacific  Coast  States  are  such  that  their  industries  require  an 
extensive  commerce.  Manufacturing  activity  is  confined  to  a  relatively 
narrow  range,  and  large  quantities  of  manufactured  articles  must  be  secured 
from  the  eastern  part  of  the  United  States  and  from  foreign  countries.  The 
major  share  of  the  exports,  which  consist  mainly  of  food  stuffs  of  various  classes  and  of  forest 
products,  is  now  sent  to  Europe,  the  annual  cargo  tonnage  of  the  maritime  commerce  with  that 
continent  amounting  under  the  present  unfavorable  conditions  of  shipment  to  about  a  million 
and  a  half  tons.  The  domestic  and  foreign  trade  of  the  Pacific  Coast  States  is  burdened  with 
especially  heavy  transi>ortation  costs,  whether  the  shipments  be  made  by  water  or  by  rail.  The 
cost  of  rail  transportation  is  such  that  the  tonnage  of  bulky  commodities  moved  across  the  country 
for  sale  in  American  and  European  countries  is  now  and  must  remain  comparatively  small. 
Cheaper  transportation  by  an  all-water  route  for  the  North  Atlantic  trade  of  the  Pacific  Coast 
States  will  be  of  great  assistance  to  the  development  of  that  section. 
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The  canal  will  have  an  especially  direct  and  important  effect  upon  the  market  for  American 
cottl.  Vessels  engaged  in  our  own  or  Kuro|>ean  commerce  through  the  canal 
will  find  it  to  their  advantage  to  purchase  American  fuel  on  our  Atlantic  or 
Gulf  seaboards,  or  in  West  Indian  and  Central  American  stations.  The  larger  commerce  which 
the  canal  will  cause  to  move  across  the  North  Pacific  may  increase  the  demand  for  the  product 
of  the  Paget  Sound  mines.  The  low  cost  at  which  coal  can  be  placed  at  tide  water  on  the  Gulf 
and  Atlantic  seaboards,  and  the  fact  that  there  will  l>e  a  considerable  movement  of  vessels  in 
ballast  or  with  part  cargoes  westward  through  th«  canal,  makes  it  probable  that  the  coal  required 
for  industrial  purposes  on  the  west  coast  of  South  and  Central  America,  and  for  commercial 
uses  in  those  regions,  and  to  some  extent  in  the  coaling  stations  of  the  Pacific,  will  be  supplied 
from  the  mines  in  the  .southern  and  eastern  sections  of  the  United  States.  The  demands  at 
home  for  the  coal  of  all  the  mining  centers  of  the  United  States  will  be  enlarged  by  the  canal  in 
proportion  to  its  effect  upon  the  development  of  American  industries. 

The  affect  of  the  canal  upon  the  railroads  in  the  eastern  and  southern  sections  of  the  United 
States  will  be  favorable.  The  lines  in  the  Central  West  will  feel  the  compe- 
mi«i  »ihw  tjtjon  jn  ratos  somewhat  more  than  will  the  eastern  and  southern  roads,  but 
the  only  business  that  can  be  diverted  from  them  is  the  low-class  transconti- 
nental traffic,  and  this  will  be  fully  compensated  for  by  the  larger  traffic  due  to  the  canal's  effect 
upon  the  development  and  diversification  of  the  manufacturing  and  other  industries  of  the  section 
they  serve.  The  railways  connecting  the  Mississippi  Valley  with  the  Pacific  ports  are  the  roads 
with  which  the  canal's  competition  will  be  strongest,  and  the  rates  on  a  large  share  of  their 
through  business  will  be  regulated  by  the  water  route.  The  through  or  trana-Cordilleran  busi- 
ness originating  or  terminating  at  Pacific  ports  and  subject  to  diversion  to  the  canal  is  not  a  heavy 
tonnage.  It  constitutes  only  a  small  part  of  their  total  traffic,  and  during  recent  years  has  con- 
tributed loss  than  the  growth  of  their  local  business  to  the  increase  in  their  total  tonnage. 

Although  over  half  the  American  tonnage  now  engaged  in  coastwise  and  foreign  commerce 
consists  of  sailing  vessels,  steamers  are  taking  their  place  so  rapidly  that 
■Jan*"™^!**  "**'  bJ  probably  only  a  small  portion  of  the  tonnage  under  the  flag  of  the  United 
States  will  consist  of  sailing  vessels  at  the  time  of  the  completion  of  the  isth- 
mian waterway.    Moreover,  the  canal  will  enlarge  the  demand  for  steamers,  and  hasten  their 
substitution  for  sailing  vessels.    The  Nicaragua  route  could  be  taken  by  the  latter  more  advan- 
tageously than  could  one  across  Panama,  but  it  is  doubtful  whether  either  route  could  be  profit- 
ably used  by  sailing  vessels  in  competition  with  steamers  in  any  regular  line  of  trade.  There 
will  always  be  a  demand  for  sailing  vessels  for  a  p;irt  of  our  coastwise  traffic,  and  for  opening 
up  foreign  commerce  with  regions  whose  initial  trade  is  small  or  of  irregular  volume.    The  canal 
will  not  eliminate  them  from  ocean  commerce,  but  will  restrict  the  field  of  their  employment. 
The  canal  will  effect  large  results  in  developing  the  industries  and  commerce  of  Pacific  coun- 
tries and  increasing  their  trade.    Those  countries  possess  abundant  natural 
triw'^d'ir"^  oVp^mu  IVSOU,'cps-  produce  large  quantities  of  food  products  and  raw  materials  indis- 
eaaaMtti  pensable  to  the  people  of  the  United  States  and  Europe,  and  export  many 

manufactured  articles  not  obtainable  elsewhere.  Although  the  people  of 
most  Pacific  nations  other  than  Australia  and  New  Zealand  have  small  purchasing  power  per 
capita,  their  numbers  are  so  great  that  their  total  imports  can  reach  a  large  sum.  The  commerce 
of  the  Pacific  at  the  present  time  is  of  great  importance  to  the  United  States  and  Kurope  and  is 
rapidly  increasing.  Our  commerce  with  Pacific  countries  is  growing  at  a  larger  rate  per  cent 
per  annum  than  is  our  trade  with  Europe,  and  the  isthmian  canal  will  enable  the  United  States  to 
control  a  greater  share  of  the  Pacific  trade  than  could  otherwise  be  obtained.  The  canal  will  be 
especially  beneficial  to  the  trade  of  the  United  States  with  western  South  America,  where  Europe 
now  controls  most  of  the  foreign  commerce.  The  new  route  will  give  a  decided  advantage  as 
regards  distance  over  Europe  in  the  commerce  of  that  section. 

Our  ability  to  manufacture  for  the  markets  of  the  trans-Pacific  countries  is  evidenced  by  our 
steadily  increasing  sales  to  them  in  spite  of  the  present  high  cosfof  transportation.    The  canal 
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will  place  Europe  and  the  United  States  on  a  basis  of  equality  in  distance  for  the  trade  of  the 
Orient  and  Australasia.    At  the  present  time  the  advantages  are  greatly  with  Europe. 

A  detailed  study  of  the  foreign  commerce  of  the  United  States  for  the  year  ending  June  30, 
1H«M*.  and  of  the  commerce  of  Europe  with  the  western  part  of  the  American  continents  during 
the  calendar  year  189S+,  has  been  made  to  ascertain  the  tons  of  cargo  or  freight 
tr»m"m•!*'*l,*h,',"J",  ttn(*  lno  net-register  tonnage  of  the  vessels  that  might  have  passed  through  an 
isthmian  canal  had  one  been  in  existence.  The  cargo  tonnage  was  found  to 
amount  to  6.702,541.  This  total  does  not  include  the  comparatively  small  amount  of  freight  that 
passed  by  water  l>etween  our  tw*  seaboards,  the  statistics  of  which  are  not  obtainable.  It 
comprises  277,640  tons  for  the  commerce  between  the  Eastern  seaboard  of  the  United  States  and 
western  South  and  Central  America,  Hawaii,  and  British  Columbia:  1,528,8*50  tons  for  the 
commerce  of  our  Eastern  seaboard  with  Australasia,  Oceania,  Japan,  China,  and  Siberia; 
1,0:29.387  tons  for  the  trade  between  the  West  coast  of  the  United  States  and  Europe,  and 
3,2tf6,t!54  tons  for  the  commerce  between  Europe  and  western  South  and  Central  America, 
western  Mexico.  Hawaii,  and  British  Columbia.  It  does  not  include  any  of  Europe's  trade  with 
other  parts  of  the  Pacific. 

The  tonnage  of  the  vessels  that  might  have  used  an  isthmian  canal  in  1899  was  ascertained 
by  an  examination  of  the  statistics  of  entrances  and  clearances  kept  by  the  United  States  and 
European  countries.  The  entrances  and  clearances  for  the  commerce  of  the  Eastern  seaboard  of 
the  United  States  with  Pacific  America  and  with  Australia,  Oceania,  the  Philippines,  Japan, 
China,  and  Siberia,  and  the  vessel  movements  between  the  western  coasts  of  the  American 
continents  and  the  North  Atlantic  American  and  European  ports,  were  found  to  amount  to 
4,<>74,852  vessel-tons  net  register,  including  390,994  tons  for  the  commerce  now  crossing  the 
Isthmus  of  Panama. 

This  total  was  compared  with  the  results  of  a  traffic  investigation  made  by  the  New  Panama 
Canal  Company.  The  records  of  vessel  movements  kept  by  that  company  show  a  traffic  for  the 
calendar  year  1899  of  3,848,577  tons  net  register  for  the  commerce  between  Europe  and  the 
western  coast  of  the  American  continent,  between  the  Atlantic  seaboard  of  America  and  trans- 
pacific countries,  and  between  the  two  American  seaboards.  The  total  obtained  from  the  reconls 
kept  by  the  Panama  Company  does  not  include  any  vessel  tonnage  for  the  commerce  now  crossing 
the  Isthmus.    The  addition  of  that  tonnage,  33*5,998  tons,  raises  the  total  to  4,185,575. 

In  addition  to  this  tonnage,  which  comprises  only  traffic  originating  or  terminating  in  America, 
there  should  be  included  most  of  the  commerce  of  northwestern  Europe  with  New  Zealand  and 
the  other  islands  of  the  Pacific  east  of  Australia.  New  Zealand  will  be  1,503  miles  nearer  Liver- 
pool by  the  isthmian  canal  than  via  the  Suez  route,  and  2,405  miles  nearer  than  by  way  of  the 
Cape  of  Good  Hope.  The  distances  to  Liverpool  from  the  important  groups  of  South  Pacific 
islands  north  of  New  Zealand  will  be  from  500  to  5,500  miles  less  via  the  isthmian  canal  than  by 
way  of  Suez.  The  entrances  and  clearances  of  New  Zealand's  trade  with  northwestern  Europe 
amounted  to  481,178  tons  net  register  in  1899,  and  the  European  commerce  of  the  other  islands 
cast  of  Australia  to  181,743  tons.  Of  this  total  traffic  of  6«2,921  tons,  500,000  might  have  advanta- 
geously used  an  isthmian  canal,  and  this  amount  should  be  added  to  the  canal  tonnage  originating 
or  terminating  in  America.  This  makes  the  total  obtained  by  the  Commission's  investigation  of 
the  tonnage  that  might  have  used  an  isthmian  canal  in  18!)1>,  4,574,852  tons  net  register;  and  the 
total  obtained  by  adopting  the  New  Panama  Canal  Company's  figures  for  the  traffic  originating 
or  terminating  in  America,  4.HS5,575  tons. 

Tables  prepared  by  the  New  Panama  Canal  Company  show  that  the  vessel  tonnage  of  the 
commerce  between  Europe  and  Pacific  America  and  lietween  the  Atlantic  sea- 
•m™"™.°^!7mi.  hoard  of  America  and  the  eastern  and  western  sides  of  the  Pacific  increased 
25.1  per  cent  during  the  decade  1888-189K,  and  this  rate  has  Imhmi  adopted  in 
estimating  the  traffic  that  will  Is?  available  for  the  isthmian  canal  in  1914,  by  which  year  it  is 
assumed  that  the  waterway  will  have  been  completed  and  put  in  operation.  This  rate  of  increase 
would  raise  the  available  traffic  of  1899,  obtnined  by  adding  to  the  New  Panama  Canal  Company's 
figures  for  tonnage  originating  or  terminating  in  America  the  present  traffic  across  the  Isthmus 
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of  Panama  arid  500,000  tons  of  the  commerce  of  New  Zealand  and  other  South  Pacific  islands  with 
Europe-  4,685,575  tons— to  5,8(51. 654  tons  in  1909  and  to  8,556,260  tons  in  1914.  A  growth  of 
25.1  per  cent  per  decade  would  increase  the  total  of  4,574,852  tons  for  1899,  obtained  by  the 
Commission's  investigation  of  the  statistics  of  entrances  and  clearances,  to  5,723,140  tons  in  1009 
and  6,401,332  tons  in  1914— the  tonnage  being  net  register  in  each  case. 

In  all  probability  the  future  increase  in  that  part  of  the  world's  commerce  that  would  use  an 
isthmian  canal  will  be  more  rapid  than  the  past  growth  has  been,  localise  in  the  Pacific  countries 
of  America,  in  Australasia,  and  in  the  Orient  the  industrial  progress  of  the  next  two  decades 
promises  to  be  much  greater  than  that  of  the  past  twenty  years  has  been.  The  rate  of  increase, 
25.1  per  cent  per  decade,  prior  to  the  opening  of  the  canal  probably  undervalues  what  will  occur. 
It  is  certainly  a  conservative  estimate. 

While  it  is  not  to  be  expected  that  the  traffic  of  the  isthmian  waterway  during  the  early 
m4  years  of  it*  operation  will  increase  as  rapidly  as  did  the  tonnage  passing  the 
Suez  Canal,  the  growth  in  the  commerce  using  the  Suez  route  constitutes  the 
best  basis  for  estimates  regarding  the  rate  of  increase  in  the  tonnage  of  the  commerce  that  will 
use  the  American  canal.  This  growth  is  shown  by  the  following  table  in  which  the  total  tonnage 
for  each  five-year  period  is  given: 
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The  tonnage  of  the  second  five-year  period  was  205  per  cent  that  of  the  first,  and  the  total 
for  the  third  period  217  per  cent  that  of  the  second.  The  traffic  in  1880  was  3,057,422  tons,  that 
of  1890,  6.890,094.  an  increase  of  125  per  cent.  That  of  1900  was  9.738,152  tons,  a  growth  of 
2,848,058  tons,  or  41  per  cent  during  the  past  decade.  The  initial  tonnage  of  the  Suez  Canal 
being  small,  the  rate  of  increase  during  the  first  decade  was  large.  Should  1914  be  the  first  year 
of  the  operation  of  the  American  canal,  and  the  rate  of  increase  in  the  traffic  during  the  first  ten 
years  be  62$  per  cent— half  that  of  the  Suez  waterway  during  the  second  decade  of  its  use — the 
estimated  tonnage  of  the  year  1914,  in  round  numbers  6.500,000  tons  net  register,  would  be  raised 
to  approximately  10,500,000  tons  in  1924. 

The  above  totals  for  the  tonnage  that  might  have  used  an  isthmian  canal  in  1899  do  not 
include  any  of  Europe's  trade  with  Australia  and  Japan,  a  part  of  which  would  probably  us^  an 
isthmian  waterway.  The  distances  from  Great  Britain  to  Sydney  and  Yokohama  by  the  Suez 
and  isthmian  canal  routes  are  approximately  equal,  and  vessels  going  by  America  in  either 
direction  en  route  between  Europe  and  Japan  or  Australia  will  pass  regions  from  which  there  is 
a  heavy  export  tonnage.  If  it  l»e  assumed  that  10  per  cent  of  the  vessel  tonnage  of  the  Australian 
trade  with  the  ports  of  northwestern  Kurope  and  5  per  cent  of  the  tonnage  of  the  Japanese 
commerce  with  those  ports  would  have  taken  an  American  canal  route,  the  totals  for  1899  should 
be  increased  316,223  tons,  and  be  raised  from  4,574,852  to  4,891,075  tons,  and  from  4,685,575  to 
5,001,798  tons,  or  to  approximately  5,000,000  tons.  An  increase  of  25.1  per  cent  per  decade 
would  raise  a  traffic  of  5,000,000  in  1899  to  6,996,217,  or,  in  round  numbers,  7,000,000  tons  in 
1914,  and  a  growth  of  62i  per  cent  during  the  succeeding  ten  years  would  make  the  tonnage  of 
1924  11,375,000. 

The  extent  to  which  the  isthmian  canal  is  used  will  depend  in  part  upon  the  tolls  charged. 

The  commerce  of  western  South  America  with  Europe  will  continue  to  pass 
the  Straits  of  Magellan  or  to  go  round  Cape  Horn,  the  trade  of  the  American 
Atlantic  seaboard  with  Australia  will  keep  to  the  Good  Hope  route,  and  the  traffic  between  our 
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eastern  seaboard  and  the  Philippines  and  southern  China  will  remain  tributary  to  the  Suez  route, 
if  the  charges  for  passing  the  American  canal  are  made  greater  than  the  raving  to  be  effected  by 
UMing  that  waterway.  A  toll  of  about  $1  per  ton  uct  register  could  profitably  1*  paid  by  the 
commerce  between  Europe  and  western  South  America,  and  by  that  of  our  eastern  seaboard 
with  Australia;  a  much  higher  charge  would  probably  cause  a  large  sharo  of  the  business  to 
continue  to  be  done  by  the  routes  now  used.  For  the  commerce  of  our  eastern  ports  with  the 
Philippines  and  the  mainland  of  Asia  between  Singapore  and  Shanghai  the  distances  by  way  of 
tho  Suez  and  isthmian  canals  will  be  so  nearly  equal  that  the  route  chosen  will  depend  largely 
upon  tolls.  Light  charges  at  the  American  canal  will  give  that  waterway  a  large  share  of  the 
tonnage;  high  tolls  will  cause  the  Suez  route  to  lie  used. 

The  Suez  tolls  at  the  present  time  are  H  francs  per  ton  net  register,  Danube"  measurement, 
and  this  charge  amounts  to  somewhat  more  than  $*2  per  ton  net  register,  British  or  American 
measurement.  The  Suez  tolls  are  levied  by  a  corporation  whose  object  is  to  secure  the  maximum 
revenue  obtainable.  With  the  exception  of  the  trade  between  Europe  and  Australia,  the  com- 
merce served  by  the  Suez  Canal  can  Ik>  charged  a  high  toll  without  much  restricting  the  tonnage 
using  the  waterway;  consequently  a  large  reduction  in  charges  would  not  be  compensated  for  by 
an  increase  in  traffic  and  the  revenue  would  lie  less.  It  is  not  probable  that  the  Suez  Canal 
Company  would  find  it  profitable  to  reduce  its  tolls  largely  for  the  purpose  of  competing  with 
the  American  waterway. 

In  fixing  the  charges  for  the  use  of  an  isthmian  canal  owned  and  operated  by  the  United 
States  Government,  the  principle  of  maximum  revenue  could  not  wisely  be  followed.  The 
revenue-producing  function  of  the  canal  will  be  a  minor  one  as  compared  with  its  services  in 
promoting  the  industrial  and  commercial  progress  and  general  welfare  of  the  United  States. 
The  exaction  of  tolls  that  would  much  restrict  the  benefits  derivable  from  the  canal  would  not  be 
to  the  advantage  of  the  American  people. 

An  annual  traffic  of  7,000,(K)0  tons,  at  $1  per  ton.  will  produce  a  reveuue  of  $7,01)0,000.  The 
expenses  of  operating  and  maintaining  the  Panama  Canal  are  estimated  at  aliout  S'J,OiK),000  per 
annum,  and  those  of  the  Nicaragua  Canal  at  about  $3,300,000.  Upon  this  basis  the  net  revenue 
by  either  route  would  not  l>e  sufficient,  at  the  opening  of  the  canal,  to  pay  a  rate  of  interest  upon 
the  capital  invested,  which  would  compensate  a  corj>oration  for  the  risks  involved.  A  large 
increase  of  traffic  in  the  future  is  probable,  and  the  revenue-producing  value  of  the  canal  would 
Ik;  proportionately  greater.  It  is  the  opinion  of  the  Commission,  however,  that  there  are  con- 
siderations more  important  than  revenue.  It  may  even  l>e  expedient  for  the  United  States  to 
reduce  the  tolls  to  an  amount  which  will  barely  cover  the  expenses  of  operation  and  maintenance. 
With  the  exception  of  the  trade  between  western  South  America  and  our  eastern  seaboard. 

for  which  the  Panama  Canal  would  afford  the  shorter  route,  the  distances  for 
•d»«tw™mo""r»«™  ^Jm'r'("ttn  commerce,  l»oth  foreign  and  domestic,  would  be  less  by  way  of 
wlhura iwIm.  Greytown  and  Brito  than  by  way  of  Colon  and  Panama.  Including  in  each 
instance  the  length  of  the  canal  expressed  in  nautical  miles,  the  distance 
between  New  York  and  San  Francisco  by  way  of  Nicaragua  would  be  37K  nautical  miles  less  than 
via  Panama.  For  New  Orleans  and  San  Francisco  the  difference  is  580  miles,  and,  in  general, 
the  distances  between  our  Atlantic  and  Pacific  ports  and  between  our  eastern  seaboard  and 
frans- Pacific  countries  are  shorter  by  the  Nicaragua  route.  The  distances  from  Europe  to 
western  South  America  would  1-e  less  by  way  of  Panama.  From  Europe  to  the  North  Pacific 
the  Nicaragua  route  would  be  shorter. 

Exclusive  of  the  length  of  the  canals,  the  sea  distance  between  New  York  and  San  Francisco 
is  4!»8  nautical  miles  less  via  Nicaragua  than  by  way  of  Panama,  and  for  New  Orleans  and  San 
Francisco  the  difference  is  700  miles.  A  jwirt  of  the  saving  in  distance  at  sea  effected  by  using  a 
Nicaragua  canal  instead  of  one  at  Panama  would  be  offset  by  the  longer  time  of  transit  at 
Nicaragua.  An  average  steamer  would  require  twelve  hours  to  make  the  passage  through  the 
Panama  Canal,  and  thirty-three  hours  through  one  across  Nicaragua.  For  a  10-knot  steamer 
this  difference  of  twenty -one  hours  would  be  equivalent  to  210  knots  difference  in  distance  at 
sea,  and  for  a  15-knot  steamer  the  difference  in  time  of  transit  would  la?  equivalent  to  315  knots. 
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The  Nicaragua  route  would  tie  the  more  favorahle  ono  for  sailing  vesseU,  but  this  advantage 
is  not  important,  because  sailing  vessels  would  probably  be  unable  to  compete  with  steamers  to 
any  considerable  extent  by  either  canal.  They  would  certainly  not  be  able  to  compete  with 
steamers,  both  using  the  Panama  ('anal. 

Ah  compared  with  Europe,  the  United  States  will  derive  from  the  canal  greater  benefits, 

both  commercially  and  industrially.  The  commerce  of  Europe  with  the 
lJtrt«Vii  iwpiMl'11'  Pacific  coast  of  North,  Central,  and  South  America,  under  existing  conditions, 

is  about  as  large  as  the  total  volume  of  the  present  traffic  of  the  United 
States  that  may  be  considered  tributary  to  the  canal:  but  this  fact  does  not  indicate  the  relative 
advantages  which  the  canal  will  possess  for  the  trade  of  Europe  and  that  of  the  United  States. 
As  aoon  a-*  it  has  been  opened,  our  trade  with  the  west  coast  of  South  America  will  increase 
more  rapidly,  as  will  also  the  volume  of  our  trade  with  the  Orient.  An  isthmian  canal  will 
strengthen  the  unity  of  the  national  and  political  interests  of  the  United  States,  develop  its 
Pacific  territory,  anil  promote  the  commerce  aud  industries  of  the  entire  country.  The  benefits 
which  Europe  will  derive  from  the  canal  will  be  commercial.  In  addition  to  this,  ours  will  be 
political  and  industrial. 


Chapter  X. 


VALUE. 


In  time  of  peace  an  isthmian  eanal  would  afford  a  short  passage  for  our  cruisers  from  one 
to  the  other,  and  would  enable  the  necessary  patrol  duty  of  the  Navy 


!■  liar  *t  to  h(i  more  efficiently  performed,  or  performed  by  a  smaller  number  of 
vessels.  It  would  also  have  the  same  kind  of  value  to  the  military  arm  of 
the  Government  that  it  has  to  the  general  commercial  interests  of  the  country,  in  facilitating  the 
transportation  of  heavy  ordnance  and  military  stores,  as  well  as  troops  and  supplies. 

In  time  of  war  a  canal  would  offer  a  shortened  line  of  communication,  and  might  be  of 
immense  advantage  to  the  power  controlling  it.    When  war  is  threatening, 
or  in  its  earlier  stages,  the  scattered  ships  could  more  readily  and  easily  lie 
collected;  and  subsequently,  a  fleet  in  the  Pacific  could  be  much  more  quickly  reenforced  from 
the  Atlantic,  and  vice  versa.    The  canal,  however,  is  but  one  link  in  a  chain 


o/naLilini'im"*  OI  «>nimunications,  of  which  adjacent  links  are  the  Caribbean  Sea  on  the  east 
and  the  waters  of  the  Pacific,  near  the  canal  entrance,  on  the  west.  Unless 
the  integrity  of  all  the  links  can  be  maintained,  the  chain  will  be  broken.  The  power  holding 
any  one  of  the  links  can  prevent  the  enemy  from  using  the  communication,  but  can  itself  use  it 
only  when  it  holds  them  all. 

The  canal  iteelf  would  be  available  to  the  United  States,  but  not  to  its  enemies,  so  long  as  its 
citizens  remain  in  charge  of  it,  tilling  the  positions  of  pilots,  lock  keepers, 
ic1"*hiim"'m<    *um*  ftn<^  otnor8  uP°n  whom  the  safety  of  a  ship  in  transit  depends.    No  com- 
tnrtt>-  tmtmj.  mander  would  rely  upon  his  enemies  to  the  extent  of  trusting  his  vessel  in 

such  a  position.  The  responsible  authorities  might  do  everything  in  their 
power  to  give  safe  passage  to  an  enemy's  vessel,  as  would  be  their  duty  if  their  Government  had 
promised  it;  but  among  several  hundred  employees  of  every  grade  of  character  the  chances  are 
that  there  would  be  some  one  with  the  power  and  the  will  to  so  disable  the  eanal  that  communi- 
cation would  be  as  effectually  closed  to  the  enemy  as  if  it  had  never  been  opened. 

The  ability  of  the  United  States  to  hold  the  Caribbean  Sea  and  the  western  approaches  to 
the  canal  against  all  comers  depends  upon  the  future  development  of  its  naval 
<•        resources,  and  is  for  the  present,  at  least  questionable.    There  are  several 

_  1*  ami-  *  * 

powers  in  the  world  any  one  of  which  might  dispute  the  command  of  the 
approaches,  and  combinations  of  two  or  more  powers  might  effect  the  same 
object.    If  successful,  they  would  render  the  canal  useless  to  the  United  States. 

It  would  be  useless  also  to  them  unless  they  could  occupy  it  and  replace  American  citizens 
with  citizens  of  their  own  or  some  friendly  country.    Assuming  for  the 
1  moment  that  the  canal  is  subject  to  the  operations  of  war,  and  that  the  enemy 


rit. 

is  free  to  attempt  its  occupation,  it  must  be  defended  by  the  United  Stutes. 
Fortification  is  of  the  nature  of  insurance.    In  its  practice,  there  are  several  maxims  which 

•  tarMfeau™    ma^  ',ere  *x'  ,,ot<'f''  '*  tnat  tnp  grPatpr  tho  value  of  the  prize  the 

"  '"'  greater  the  temptation  to  the  enterprise  of  the  enemy,  and  the  greater  the 
amount  of  effort  to  1k>  applied  to  the  defenses.  Another  is  that  the  farther  the  place  to  be 
defended  is  from  supplies  and  reenforcemcnts,  the  stronger  must  Ik?  the  fortifications.  Still 
another  is  that  the  less  the  natural  features  of  the  ground  are  favorable  to  defense,  the  more 
must  strength  1m-  supplied  by  works  of  construction.  From  all  three  of  these  points  of  view 
the  canal  would  require  the  maximum  amount  of  fortification.    It  would  In?  a  prize  of  extraor- 
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dinary  value;  it  would  be  beyond  the  reach  of  roenforcements  if  the  enemy  control  the  sea;  and 
the  low,  flat  .shore  on  the  Atlantic  side,  as  well  as  the  great  length  of  the  canal,  are  unfavorable 
to  defense.  To  defend  it  hy  fortifications  on  land  would  lie  a  costly,  difficult,  and  uncertain 
undertaking,  and  by  absorbing  resources  which  could  better  be  employed  elsewhere  would  he  a 
source  of  weakness. 

if  defended  at  all,*  the  canal  should  be  defended  at  sea  by  the  Navy;  but  that  again  would  be 
^  a  source  of  weakness,  lioeauso  it  would  hamper  the  movements  of  the  Navy, 

which  is  essentially  the  arm  of  attack.  If  a  large  force  of  the  Navy  is  to  Iw 
employed  in  guarding  the  canal,  its  power  for  offensive  action,  which  is  its  normal  employment, 
is  diminished.  If  from  force  of  circumstances  the  Navy  be  compelled  to  abandon  the  offensive, 
its  services  will  be  more  valuable  ujkiii  our  coasts  than  in  the  Caribbean  Sea. 

A  nqjlich  more  certain  and  easy  method  of  securing  the  use  of  the  canal  to  ourselves,  while 
closing  it  to  our  enemies,  is  to  remove  it  from  the  operations  of  war  bv 

Drfr»p  hj  nmtralltj.  t  •         •  • 

making  it  neutral. 

It  is  always  to  be  borne  in  mind  that  during  the  excitements  of  war  the  canal  will  not  be  a 
safe  place  for  the  men  of  war  of  any  nation,  no  matter  who  is  nominally  in 

Vulner.l.llltj  of  raail.  '  „  ,  .   .  •  '  .  .  ,  • 

control.  A  small  party  of  resolute  men,  armed  with  a  few  sticks  of  dyna- 
mite, could  temporarily  disable  it  without  very  great  difficulty. 

What  has  been  said  of  the  use  by  her  enemies  of  a  canal  operated  by  citizens  of  the  United 

States  would  lie  equally  applicable  to  the  use  by  the  United  States  of  a  canal 
""""**-  bT  ,or*  operated  by  citizens  of  a  country  with  which  we  were  at  war.    The  Panama 

Canal,  for  example,  if  operated  by  citizens  of  France,  would  not  be  available 
for  the  United  States  in  a  war  with  France,  while  it  would  Ik*  available  for  French  vessels. 

While  there  seems  no  doubt  that  the  presence  of  American  citizens  in  charge  of  the  canal 

would  lie  an  adequate  defense,  it  is  proper  to  inquire  what  part  it  would  play 
tmmS.        *"  ***"' "  m  WHr      ,ne  opposite  theory  were  adopted  and  the  enemy's  vessels  were 

able  to  pass  as  freely  as  our  own.  This  would  bo  possible  if  the  canal  were 
under  the  control  of  foreigners,  as  well  as  in  the  supposition  that  all  the  persons  engaged  in 
operating  a  canal  belonging  to  the  United  States  were  act  uated  by  perfect  self-rest  mint.  In  this 
case,  as  before,  if  the  United  States  controls  the  sea,  the  shortened  communication  is  to  her 
advantage,  but  the  advantage  is  with  the  enemy  if  he  controls.  A  highway  to  our  Pacific  States 
and  Territories  is  opened  for  the  fleets  of  Kurope,  which  does  not  now  exist.  It  is  not  probable 
that  they  would  often  wish  to  use  it,  because  only  one  or  two  of  them  have  coaling  stations  so 
situated  as  to  make  that  possible,  and  they  would  have  richer  game  elsewhere.  Under  these 
circumstances  the  canal  would  to  some  extent  weaken  the  defense  of  the  I'nited  States. 

It  is  the  opinion  of  the  Commission  that  a  neutral  canal,  operated  and  controlled  by  Amer- 
ican citizens,  would  materially  add  to  the  military  strength  of  the  United 
ic»"*it™""?J»BrAr7"i  States;  that  a  canal,  whether  neutral  or  not,  controlled  by  foreigners  would 
•troirtk  11  »™«r.i(  »  be  a  source  of  weakness  to  the  United  States  rather  than  of  strength;  and 
Matni."'  "  ™*  that  a  canal  not  neutral,  to  be  defended  by  the  United  States,  whether  by 

fortifications  on  land  or  by  the  Navy  at  sea,  would  be  a  source  of  weakness 
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Chapter  XT. 


COST  OF  MAINTENANCE  AND  OPERATION 

In  order  to  form  an  estimate  of  the  cost  of  maintaining  and  operating  the  Isthmian  Canal, 
the  Commission  obtained  data  hearing  on  this  point  from  the  Suez,  Manches- 
ter, Kiel,  and  St.  Marys  Falls  canals. 
There  are  no  locks  on  the  Suez  Canal,  but  the  channel  is  through  drifting  sand  for  a  great 
| wirt  of  its  length.    The  entrance  to  the  harhor  of  Port  Said  on  the  Mediterranean  intercepts  the 
drift  of  sand  discharged  from  the  Nile  and  carried  along  the  coast  by  the  easterly  current.  The 
maintenance  of  the  Suez  Canal  therefore  requires  a  large  amount  of  dredging 
»^>ihmo*l*m?i?tat*''*  Hni^  eonsists  mainly  of  this  class  of  work.    The  operating  expenses  are  also 
large,  the  great  traffic  involving  heavy  costs  for  pilotage.    The  general 
expenses  for  administration  have  necessarily  been  greater  for  the  Suez  Canal  than  for  the  Kiel  or 
Manchester  canals,  on  account  of  the  distance  of  the  work  from  the  jx»int  of  central  control,  a 
disadvantage  which  would  also  attend  the  operation  of  the  Isthmian  Canal.    The  annual  cost  of 
maintenance  and  operation  of  the  Suez  Canal  is  about  $1,900,000,  or  about  $13,<MH>  per  mile. 

The  annual  cost  of  maintenance  and  operation  of  the  Kiel  Canal  is  $8,600  per  mile.  The 
cost  of  maintenance  only  of  the  Manchester  Canal  is  $y,500  per  mile.  These 
c«t  «i  auiiimuM  ui  canals  have  locks  and  other  mechanical  structures,  and  therefore  might  be 

;  grid  If  All* 

expected  to  have  a  higher  cost  of  maintenance  than  the  Suez  Canal,  which 
has  none,  but  this  appears  to  be  more  than  offset  by  reduced  cost  of  maintain- 
ing the  prism  and  more  economical  central  control.  The  traffic  l>eing  light  on  these  canals,  the  cost 
of  pilotage  and  port  service  is  small.  The  mechanical  structures  are  now  nearly  new,  and  w  ill 
soon  require  larger  annual  outlays  for  maintenance,  while,  with  the  increase  of  traffic,  operating 
expenses  will  become  larger. 

The  St.  Marys  Falls  Canal,  when  compared  with  those  just  mentioned,  is  remarkable  by 
reason  of  its  short  length,  large  proportion  of  mechanical  structures,  and 
'  "'i "  Zf'hl'n^u™,*  mmwn'i('  traffic-.    Its  length  is  about  H  miles.    Its  annual  traffic,  limited  by 
the  severity  of  the  winter  to  a  period  of  about  eight  months,  is  nearly  three 
times  that  of  the  Suez  Canal,  eight  times  that  of  the  Kiel  Canal,  and  ten  times 
that  of  the  Manchester  Canal.    Both  maintenance  and  operating  expenses  are  therefore  very 
large,  amounting  to  from  170,000  to  100,000  per  year,  or  $46,000  to  $60,000  per  mile. 

A  more  detailed  examination  would  show  still  more  clearly  why  the  cost  of  maintenance 
and  operation  varies  so  widely  in  the  several  canals.  The  differences  in  the  waterways  and  in 
the  climatic  and  other  conditions  render  it  extremely  difficult  to  derive  from  them  an  estimate 
applicable  to  the  Isthmian  Canal.  This  method,  however,  has  been  followed  by  the  Commission 
d'Etudes,  appointed  by  the  liquidator  of  the  old  Panama  Canal  Company,  the  study  being  based 
on  the  corresponding  costs  at  the  Suez  Canal  and  consideration  being  given  to  the  radical 
differences  in  the  waterways  and  the  climates. 

This  Commission  has  approached  the  problem  in  a  somewhat  different  way.    A  projec  t  has 
been  developed  for  an  organization  of  the  force  and  plant  required  for 
oiBml'mil™«M,"«       m,"nta'n'n£  tno  Pr's">  and  harlwrs,  operating  the  canal,  and  providing  for 
u»n  fur  i.ihaiu  caui.     sanitary  and  police  control.    This  has  been  worked  out  in  much  detail,  and  is 
intended  to  cover  all  expenses,  except  the  maintenance  of  masonry  and  metal 
structures,  which  are  provided  for  by  percentages  on  their  cost.    The  damp  climate  of  the 
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Isthmus,  with  its  mild  temperature,  is  very  favorable  for  masonry  structures,  hut  unfavorable 
for  those  of  iron  and  steel.  The  allowances  for  the  maintenance  of  these  structures  arc  i  per 
cent  on  the  first  cost  for  masonry  and      per  cent  for  metal  structures,  including  machinery. 

It  is  obvious  that  the  cost  of  maintenance  and  operation  for  the  Nicaragua  Canal  would  be 
much  greater  than  for  the  Panama  Canal.  The  former  has  four  times  the  total  length  of  the 
latter,  or.  excluding  the  deep-water  portions  of  both  routes,  three  and  one-fourth  times  the 
length  of  excavated  channel.  It  has  also  more  locks,  weirs,  and  other  structures.  In  Grey  town 
harbor  it  has  the  most  difficult  harbor  to  maintain,  and  it  is  in  the  region  of  greatest  rainfall. 
On  the  other  hand,  its  magnitude  can  not  be  measured  by  length  only.  The  total  cost  of  con- 
struction gives  a  better  idea  of  relative  magnitudes.  Moreover,  the  stud}'  given  to  the  project 
of  organization  shows  that  the  central  control  and  general  supervision,  which  form  a  large  part 
of  the  total  cost  of  maintenance  and  operation,  differ  but  little  in  the  two  cases. 

The  resulting  estimates  of  the  annual  cost  of  maintenance  and  operation  are  as  follows: 

For  the  Nicaragua  Canal    $3, 300, 000 

For  the  Panama  Canal     2, 000, 000 

The  Commission  d'Etudes,  using  a  different  method,  estimated  the  cost 
for  the  Panama  Canal  at  10,000,000  francs  ($1,040,000).  The  agreement  is  as  close  as  could  be 
expected  in  estimates  of  this  kind. 


Chapter  XII. 


CONCLUSIONS 


The  investigations  of  this  Commission  have  shown  that  the  selection  of  "the  most  feasible 
ami  practicable  route"  for  an  isthmian  canal  must  be  made  lietween  the  Nicaragua  and  Panama 
locations.  Furthermore,  the  complete  problem  involves  both  the  sea-level  plan  of  canal  and  that 
with  locks.  The  Panama  route  alone  is  feasible  for  a  sea-level  canal,  although  l>oth  are  entirely 
practicable  and  feasible  for  a  canal  with  looks.  The  time  required  to  complete  a  sea-level  canal 
on  the  Panama  route,  probably  more  than  twice  that  needed  to  build  a  canal  with  locks,  excludes 
it  from  favprable  consideration  aside  from  other  serious  features  of  its  construction.  It  is  the 
conclusion  of  this  Commission,  therefore,  that  a  plan  of  canal  with  locks  should  be  adopted. 

A  comparison  of  the  principal  physical  features,  both  natural  and  artificial,  of  the  two 
routes,  reveals  some  points  of  similarity.  Both  routes  cross  the  continental  divide  less  than  ten 
miles  from  the  Pacitic  Ocean,  the  Panama  summit  being  about  double  the  height  of  that  in  Nica- 
ragua. For  more  than  half  its  length  the  location  of  each  route  on  the  Atlantic  side  is  governed 
by  the  course  of  a  river,  the  flow  from  whose  drainage  basin  is  the  only  source  of  water  supply 
for  the  proposed  canal;  and  the  summit  levels,  differing  but  about  20  feet  in  elevation,  Panama 
being  the  lower,  are  formed  by  lakes,  natural  in  the  one  case  and  artificial  in  the  other,  requiring 
costly  dams  and  wasteways  for  their  regulation  and  for  the  impounding  of  surplus  waters  to 
reduce  the  effect  of  floods  and  to  meet  operating  demands  during  low-water  seasons. 

The  investigations  made  in  connection  with  the  regulation  of  Lake  Nicaragua  have  demon- 
strated that  that  lake  affords  an  inexhaustible  water  supply  for  the  canal  by  that  route.  The 
initial  proposition,  on  the  other  hand,  for  the  Panama  route  is  to  form  Iiake  Bohio  so  a*  to  yield 
a  water  supply  for  a  traffic  of  1ii,(xm),immi  tons,  which  can  be  supplemented  when  needed  by  an 
amount  sufficient  for  more  than  four  times  that  traffic,  by  means  of  the  Alhajuela  reservoir. 
For  all  practical  purposes  this  may  be  considered  an  unlimited  supply  for  the  Panama  route.  So 
far  as  the  practical  operation  of  a  ship  canal  is  concerned,  therefore,  the  water-supply  features  on 
both  lines  are  satisfactory. 

The  difficulties  disclosed  and  likely  to  l>e  encountered  in  the  construction  of  the  dams  are  less 
at  Conchuda  on  the  Nicaragua  line  than  at  Bohio  on  the  Panama  route.  Both  dams,  however, 
are  practicable,  but  the  cost  of  that  at  Bohio  is  one-half  more  than  that  at  Conchuda.  A  less 
expensive  dam  at  Bohio  has  been  proposed,  but  through  a  portion  of  its  length  it  would  be 
underlaid  by  a  deposit  of  sand  and  gravel  pervious  to  water.  The  seepage  might  not  prove 
dangerous,  but  the  security  of  the  canal  is  directly  dependent  upon  this  dam,  and  the  policy  of 
the  Commission  has  been  to  select  the  more  perfect  structure,  even  at  a  somewhat  greater  cost. 
The  wasteways  at  both  locations  present  no  serious  difficulties.  The  advantages  in  the  design 
and  construction  of  the  dams  are  in  favor  of  the  Nicaragua  route. 

The  system  of  regulation  at  Lake  Bohio  consists  only  of  the  discharge  of  water  over  the 
crest  of  a  weir,  as  the  lake  level  rises  under  the  influence  of  floods  in  the  Chagres  River.  The 
plan  of  regulating  the  level  of  taike  Nicaragua  is  less  simple,  though  perfectly  practicable.  It 
involves  the  operation  of  movable  gates  at  such  times  and  to  such  extent  as  the  rainfall  on  the 
lake  basin  may  require.  The  experience  and  judgment  of  the  operator  are  essential  elements  in 
the  effective  regulation  of  this  lake.    The  regulation  of  Ijike  Bohio  is  automatic. 

The  only  means  of  transportation  now  found  on  the  Nicaragua  route  are  the  narrow-gauge 
Silico  Lake  Railroad,  about  (i  miles  in  length,  and  the  limited  navigation  of  the  San  Juan  River 
and  the  lake,  but  the  Nicaraguan  Government  is  now  building  a  railroad  along  the  beach  from 
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Oreytown  to  Monkey  Point,  about  45  miles  to  the  northward,  whore  it  proposes  to  establish  a 
commercial  port.  By  means  of  ti  pier,  in  the  nroa  protected  by  the  point,  goods  and  material  for 
canal  purposes  can  readily  lie  landed  and  transported  by  rail  to  (ireytown.  Such  piers  are  in 
constant  use  on  our  Pacific  coast.  This  railroad  and  port  would  be  of  great  value  during  the 
period  of  preparation  and  harbor  construction,  and  should  materially  shorten  that  period.  A 
Well-equipped  railroad  is  in  operation  along  the  entire  length  of  the  Panama  route,  and  existing 
conditions  there  afford  immediate  accommodation  for  a  large  force  of  laltorers. 

The  Nicaragua  route  has  no  natural  harbor  at  either  end.  At  both  the  Atlantic  and  Pacific 
termini,  however,  satisfactory  harbors  may  Im>  created  by  the  removal  of  material  at  low  unit 
prices,  and  by  the  construction  of  protective  works  of  well-established  design.  An  excellent 
roadstead,  protected  by  islands,  already  exists  at  Panama,  and  no  work  need  be  done  there  for 
either  harbor  construction  or  maintenance.  At  Colon,  the  Atlantic  terminus  of  the  Panama 
route,  a  serviceable  harbor  already  exists.  It  has  afforded  harbor  accommodations  for  many 
years,  but  it  is  open  to  northers,  which  a  few  times  in  each  year  are  liable  to  damage  ships  or 
force  them  to  put  to  sea.  Considerable  work  must  Ik?  done  there  to  create  a  suitable  harbor  at 
the  entrance  of  the  canal,  which  can  be  easily  entered,  and  will  give* complete  protection  to  ship- 
ping lying  within  it.  The  completion  of  the  harbors  as  planned  for  l>oth  routes  would  yield  but 
little  advantage  to  either,  but  the  balance  of  advantages,  including  those  of  maintenance  and 
operation,  is  probably  in  favor  of  the  Panama  route. 

The  existence  of  a  harl>or  at  each  terminus  of  the  Panama  route,  and  a  line  of  railroad  across 
the  isthmus,  will  make  it  practicable  to  commence  work  there,  after  the  concessions  are  acquired, 
a-s  soon  as  the  necessary  plant  can  be  collected  and  put  in  place  and  the  working  force  organized. 
This  period  of  preparation  is  estimated  at  one  year.  In  Nicaragua  this  period  is  estimated  at 
two  years,  so  as  to  include  also  the  construction  of  working  harbors  and  terminal  and  railroad 
facilities. 

The  work  of  excavation  on  the  Nicaragua  route  is  distributed;  it  is  heaviest  near  Conchuda, 
at  Taml»orcito.  and  in  the  divide  west  of  the  lake.  On  the  Panama  route  it  is  largely  con- 
centrated in  the  Culehra  and  Kmporador  cuts,  which  are  practically  one.  Asa  rule  distributed 
work  affords  a  greater  numl>er  of  available  points  of  attack,  contributing  to  a  quicker  completion; 
but  in  either  of  these  cases  such  difficulties  as  may  exist  can  lie  successfully  met  with  suitable 
organization  and  efficient  appliances. 

The  time  required  for  constructing  the  Nicaragua  Canal  will  depend  largely  on  the  prompt- 
ness with  which  the  requisite  force  of  laborers  can  be  brought  to  Nicaragua,  housed,  and 
organized  at  the  locations  of  heaviest  work  along  the  route.  The  cut  through  the  divide  west  of 
the  lake  probably  will  require  the  longest  time  of  any  single  feature  of  construction.  It  contains 
about  18,000,000  cubic  yards  of  earth  atid  rock  excavation,  or  a  little  less  than  10  per  cent  of  the 
total  material  of  all  classes  to  be  removed.  With  adequate  force  and  plant  this  Commission 
estimates  that  it  can  1h»  completed  in  four  years.  This  indicates,  under  reasonable  allowance  for 
ordinary  delays,  that  if  force  and  plant  enough  were  available  to  secure  a  practically  concurrent 
execution  of  all  portions  of  work  on  the  route,  the  completion  of  the  entire  work  might  be 
expected  within  six  years  after  its  beginning,  exclusive  of  the  two  years  estimated  for  the  period 
of  preparation. 

The  securing  and  organizing  of  the  great  force  of  laborers  needed,  largely  foreigners,  so  as 
to  adjust  the  execution  of  the  various  portions  of  the  work  to  such  a  definite  programme  of 
close-fitting  parts  in  a  practically  unpopulated  tropical  country,  involves  unusual  difficulties  and 
would  prolong  the  time  required  for  completion. 

The  greatest  single  feature  of  work  on  the  Panama  route  is  the  excavation  in  the  Culebra 
section,  amounting  to  about  43,000,<Hk>  cubic  yards  of  hard  clay,  much  of  which  is  classed  as 
soft  rock,  or  nearly  45  per  cent  of  all  classes  of  material  to  be  removed.  It  is  estimated  that 
this  cut  can  be  completed  in  eight  years,  with  allowance,  for  ordinary  delays,  but  exclusive 
of  a  two-year  period  for  preparation  and  for  unforeseen  delays,  and  that  the  remainder  of  the 
work  can  be  finished  within  the  same  period.    The  great  concentration  of  work  on  this  route 
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and  its  loss  amount  will  not  require  so  great  u  force  of  laborers  as  on  the  Nicaragua  route;  hence 
the  difficulties  and  delays  involved  in  securing  them  will  be  correspondingly  diminished. 

The  total  length  of  the  Nicaragua  route  from  sea  to  sea  is  188.6K  miles,  while  the  total  length 
of  the  Panama  route  is  4!».0i>  miles.  The  length  in  standard  canal  section  and  in  harbors  and 
entrances  is  73.78  miles  for  the  Nicaragua  route  and  30.41  miles  for  the  Panama  route.  The 
length  of  sailing  line  in  Lake  Nicaragua  is  70.51  miles,  while  that  in  Lake  Bohio  is  12.H8  miles. 
That  portion  of  the  Nicaragua  route  in  the  canalized  San  Juan  is  30.37  miles. 

The  preceding  physical  features  of  the  two  lines  measure  the  magnitude  of  the  work  to  Is- 
done  in  the  construction  of  waterways  along  the  two  routes.  The  estimated  cost  of  constructing 
the  canal  on  the  Nicaragua  route  is  $45,030,704-  more  than  that  of  completing  the  Panama  Canal, 
omitting  the  cost  of  acquiring  the  latter  property.  This  sum  measures  the  difference  in  the 
magnitude  of  the  obstacles  to  be  overcome  in  the  actual  construction  of  the  two  canals  and  covers 
all  physical  considerations,  such  as  the  greater  or  less  height  of  dams,  the  greater  or  less  depth 
of  cuts,  the  presence  or  absence  of  natural  harbors,  the  presence  or  absence  of  a  railroad,  and 
the  amount  of  work  remaining  to  be  done. 

The  estimated  annual  cost  of  maintaining  and  operating  the  Nicaragua  Canal  is  $1,800,000 
greater  than  the  corresponding  charges  for  the  Panama  Canal. 

The  Panama  route  would  bo  134.57  miles  shorter  from  sea  to  sea  than  the  Nicaragua  route. 
It  would  have  leas  summit  elevation,  fewer  locks.  1,508  degrees  and  26.44  miles  less  curvature. 
The  estimated  time  for  a  deep-draft  vessel  to  jmss  through  is  about  twelve  hours  for  Panama 
and  thirty-three  hours  for  Nicaragua.  These  periods  are  practically  the  measure  of  the  relative 
advantages  of  the  two  canals  as  waterways  connecting  the  two  oceans,  but  not  entirely,  because 
the  risks  to  vessels  and  the  dangers  of  delay  are  greater  in  a  canal  than  in  the  open  sea. 

Except  for  the  items  of  risks  and  delays,  the  time  required  to  pass  through  the  canals  need 
to  be  taken  into  account  only  as  an  element  in  the  time  required  by  vessels  to  make  their  voyages 
between  terminal  ports.  C-omjmred  on  this  basis,  the  Nicaragua  route  is  the  more  advantageous 
for  all  transisthmian  commerce  except  that  originating  or  ending  on  the  west  coast  of  South 
America.  For  the  commerce  in  which  the  United  States  is  most  interested,  that  between  our 
Pacific  port*  and  Atlantic  ports,  European  and  American,  the  Nicaragua  route  is  shorter  by 
alKMit  one  day.  The  same  advantage  exists  between  our  Atlantic  ports  and  the  Orient.  For  our 
Gulf  ports  the  advantage  of  the  Nicaragua  route  is  nearly  two  days.  For  commerce  lietween 
North  Atlantic  ports  and  the  west  coast  of  South  America  the  Panama  route  is  shorter  by  about 
two  days.    Between  Gulf  ports  and  the  west  coast  of  South  America  the  saving  is  alxmt  one  day. 

The  Nicaragua  route  would  ls>  the  more  favorable  one  for  sailing  vessels  because  of  the 
"  uncertain  winds  in  the  Bay  of  Panama.  This  is  not,  however,  a  material  matter,  as  sailing  ships 
are  lieing  rapidly  displaced  by  steamships. 

A  canal  by  the  Panama  route  will  lie  simply  a  means  of  communication  between  the  two 
oceans.  That  route  has  been  a  highway  of  commerce  for  more  than  three  hundred  years,  and  a 
railroad  has  been  in  operation  there  for  nearly  fifty  years,  but  this  has  effected  industrial  changes 
of  but  little  consequence,  and  the  natural  features  of  the  country  through  which  the  route  passes 
are  such  that  no  considerable  development  is  likely  to  occur  as  a  result  of  the  construction  and 
operation  of  a  canal. 

In  addition  to  its  use  as  a  means  of  communication  l>etween  the  two  oceans,  a  canal  by  the 
Nicaragua  route  would  hring  Nicaragua  and  a  large  portion  of  Costa  Kica  and  other  Central 
American  States  into  close  and  easy  communication  with  the  United  States  and  with  Europe. 
The  intimate  business  relations  that  would  l>e  established  with  the  people  of  the  United  States 
during  the  period  of  construction  by  the  expenditure  of  vast  sums  of  money  in  these  States  and 
the  use  of  American  products  Bnd  manufactures  would  be  likely  to  continue  after  the  completion 
of  the  work,  to  the  benefit  of  our  manufacturing,  agricultural,  and  other  interests. 

The  Nicaragua  route  lies  in  a  region  of  sparse  population  and  not  in  a  pathway  of  much  trade 
or  movement  of  people:  conditions  productive  of  much  sickness  do  not  exist.  On  the  other  hand, 
a  considerable  population  has  long  existed  on  the  Panama  route,  and  it  lies  on  a  pathway  of 
comparatively  large  trade  along  which  currents  of  moving  people  from  infected  places  sometimes 


174  RKHORT  OK  THK  ISTHMIAN  CANAL  COMMISSION. 

converge,  thu.s  creating  conditions  favorable  to  epidemics.  Existing  conditions  indicate  hygienic 
advantages  for  the  Nicaragua  mute,  although  it  is  probable  that  no  less  effective  sanitary 
measures  must  be  taken  during  construction  in  the  one  case  than  in  the  other. 

The  cost  of  constructing  a  canal  by  the  Nicaragua  route  and  of  completing  the  Panama  Canal, 
without  including  the  cost  of  acquiring  the  concessions  from  the  different  Governments,  is 
estimated  as  follows: 

Nicaragua        .  $18U,.S04,(Mi2 

Panama  144.233.358 

For  a  proper  comparison  there  must  be  added  to  the  latter  the  cost  of  acquiring  the  rights 
and  property  of  the  new  Panama  Canal  Company.  This  Commission  has  estimated  the  value  of 
these  in  the  project  recommended  by  it  at  $4o.0"K»,(NK). 

In  order  to  exercise  the  rights  necessary  for  the  construction  of  the  canal  ami  for  its 
management  after  completion,  the  L'nited  States  should  acquire  control  of  a  strip  of  territory 
from  sea  to  s,>a  sufficient  in  area  for  the  convenient  and  efficient  accomplishment  of  those  purposes. 
Measures  must  also  be  taken  to  protect  the  line  from  unlawful  acts  of  all  kinds,  to  insure  sanitary 
control,  and  to  render  police  jurisdiction  effective.  The  strip  should  he  not  less  than  5  miles  wide 
on  each  side  of  the  center  line  of  the  canal  or  10  miles  in  total  width. 

No  treaties  now  exist  with  any  of  the  states  within  whose  territory  the  two  routes  lie 
authorizing  the  United  .States  to  occupy  its  territory  for  the  construction  and  operation  of  a  canal. 
When  it  has  been  determined  to  undertake  the  work  and  the  route  has  been  selected,  the  consent 
of  Colombia,  or  of  Nicaragua  and  Costa  Rica,  for  such  occupation  must  be  obtained  before  the 
inauguration  of  the  enterprise,  and  one  or  more  conventions  must  be  entered  into  by  the  l'nited 
States  to  secure  the  necessary  privileges  and  authority. 

The  Republics  of  Nicaragua  and  Costa  Rua  are  untrammclcd  by  any  existing  concessions 
or  treaty  obligations  and  are  free  to  grant  to  the  United  States  the  rights  necessary  for  the 
attainment  of  these  ends;  and  in  December,  1900,  demonstrated  their  willingness  to  have  their 
territory  so  occupied  by  the  United  States,  by  executing  protocols,  by  which  it  was  agreed  that 
they  would  enter  into  negotiations  to  settle  in  detail  the  plan  and  agreements  necessary  to  accom- 
plish the  construction  and  provide  for  the  ownership  of  the  proposed  canal  whenever  the  President 
of  the  United  States  is  authorized  by  law  to  acquire  the  necessary  control  and  authority. 

The  Government  of  Colombia,  on  the  contrary,  in  whose  territory  the  Panama  route  lies,  has 
granted  concessions  which  l>elong  to  or  are  controlled  by  the  New  Panama  Canal  Company  and 
have  many  years  to  run.  These  concessions,  limited  in  time  and  defective  in  other  ways,  would 
not  be  adequate  authority  for  the  purposes  of  the  United  States;  but  while  they  exist  Colom- 
bia is  not  free  to  treat  with  this  Government.  If  the  Panama  route  is  selected  these  concessions 
must  be  removed  in  order  that  the  two  Republics  may  enter  into  a  treaty  to  enable  the  United 
States  to  acquire  the  control  upon  the  Isthmus  that  will  be  necessary  and  to  fix  the  consideration. 

An  agreement  with  the  Panama  Canal  Company  to  surrender  or  transfer  its  concessions 
must  include  a  sale  of  its  canal  property  and  unfinished  work,  and  the  Commission  undertook, 
soon  after  its  organization,  to  ascertain  upon  what  terms  this  could  be  accomplished.  Much  cor- 
respondence and  many  conferences  followed,  but  no  proposition  naming  a  price  was  presented 
until  the  middle  of  October,  1901,  and  after  prolonged  discussion  it  was  submitted  to  the  Com- 
mission in  a  modified  form,  on  the  4th  of  November,  to  be  included  in  its  report  to  the  President. 
The  itemized  statement  appears  in  an  earlier  chapter  of  the  report.  The  total  amount  for  w  hich 
the  company  offers  to  sell  and  transfer  its  canal  property  to  the  United  States  is  $|t>9.14l,5<i0. 
This,  added  to  the  cost  of  completing  the  work,  makes  the  whole  cost  of  a  canal  by  the  Panama 
route  $253,374,858,  while  the  cost  by  the  Nicaragua  route  is  $189,8ri4,<»>:>,  a  difference  of 
$4>3,510,79B  in  favor  of  the  Nicaragua  route.  In  each  case  there  must  be  added  the  cost  of 
obtaining  the  use  of  the  territory  to  lie  occupied  and  such  other  privileges  as  may  be  necessary 
for  the  construction  and  operation  of  the  canal  in  perpetuity.  The  compensation  that  the  differ- 
ent States  will  ask  for  granting  these  privileges  is  now  unknown. 

There  are  certain  physical  advantages,  such  as  a  shorter  canal  line,  a  more  complete  knowledge 
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of  the  country  through  which  it  passes,  and  lower  cost  of  maintenance  and  operation  in  favor  of 
the  Panama  route,  but  the  price  tixed  by  the  Panama  Canal  Company  for  a  sale  of  its  property 
and  franchisee  is  so  unreasonable  that  its  acceptance  can  not  be  recommended  by  this  Commission. 

After  considering  all  the  facts  developed  by  the  investigations  made  by  the  Commission  and 
the  actual  situation  as  it  now  stands,  and  having  in  view  the  terms  offered  by  the  New  Panama 
Canal  Company,  this  Commission  is  of  the  opinion  that  '*  the  most  practicable  and  feasible  route" 
for  an  isthmian  canal,  to  bo  "  under  the  control,  management,  and  ownership  of  the  I'nited 
States,"  is  that  known  as  the  Nicaragua  route. 

We  have  the  honor  to  be,  sir,  with  great  respect,  your  obedient  servants, 

J.  G.  Walker, 
Bear- Admiral,  United  States  Nary, 

President  of  Communion. 
Samuel  Pasco. 
Alfred  Noble. 
Geo.  S.  M orison. 
Peter  C.  Hainb, 
Colonel,  United  Stat,*  ( hrpx  of  Engineer*. 

Wm.  H.  Bi  rr. 
().  H.  Ernst, 
Lieutenant- Colonel,  United  States  Corps  of  Engineers. 

Lewis  M.  Hai'pt. 
Emory  K.  Johnson. 


\ 


APPENDIXES. 


S.  Doc.  222,68-2  12 


177 


Digitized  by  Google 


Digitized  by  Google 


ISTHMIAN    C  A  X  A  L  . 


Appendix  A. 

A  STUDY  OF  LOCKS  FOR  NICARAGUA  AND  PANAMA  ROUTES. 


By  Mr.  S,  H.  \V<k>dar». 


The  following  contains  a  general  description  of  the  methods  of  calculation  of  the  stresses 
und  stability  of  the  walls,  floors,  and  various  other  parts  of  the  locks  nnd  memoranda  of  the 
assumptions  made,  the  stresses  computed,  the  dimensions  determined,  and  the  estimates  of  cost 
of  the  locks  designed  for  the  promised  Nicaragua  and  Panama  canals. 

The  designs  and  computations  were  made  under  the  direction  of  the  Commission's  Com- 
mittee on  Locks. 

The  general  drawings  (pis.  -24.  25.  t>4.  tif>.  !>«>)  show  the  principal  features  of  the  locks.  They 
arc  designed  to  he  constructed  entirely  of  concrete  with  the  exception  of  the  gate  sills  and  quoins 
of  the  gate  recesses. 

Twin  locks  were  designed  in  all  cases  for  both  the  Panama  and  Nicaragua  canals.  Estimates 
wore  made,  however,  of  the  cost  of  building  a  .single  lock  system  in  such  a  way  that  the  second 
look  could  Ik1  added  at  some  future  time  by  simply  building  a  floor  and  one  side  wall. 

The  general  dimensions  of  the  locks  are:  Clear  length,  74o  feet;  clear  width,  s4  feet;  and 
depth.  35  feet. 

The  total  length  of  the  lock  masonry  dejM'nds  upon  the  kind,  number,  and  arrangement  of 
the  gates,  as  well  as  upon  the  clear  length  required. 

The  lateral  dimensions  of  the  lock  walls  depend  upon  the  height  of  the  walls  and  upon  local 
conditions. 

LOCK  OATF.S. 

The  United  States  Hoard  of  Engineers  on  Peep  Waterways  have  recently  completed  a 
somewhat  exhaustive  study  of  steel  lock  gales.  In  their  investigation  of  the  various  plans  for 
a  canal  from  the  Great  I^akcs  to  tide  water  it  was  necessary  for  them  to  make  estimates  of  cost 
of  several  hundred  gates  for  locks  varying  in  width  from  t>0  feet  to  so  feet  and  lifts  varying  from 
zero  to  5t)  feet. 

From  the  bills  of  material  of  a  large  number  of  detailed  designs  an  empirical  formula  was 
develojutl  which  expressed  the  weight  of  a  gate  in  terms  of  the  width  of  the  lock  and  depths  of 
the  water  on  the  two  sides  of  the  gate.  Although  the  formula  is  purely  empirical,  and  is  strictly 
applicable  only  within  the  limits  of  the  data  from  which  it  was  derived,  it  checks  quite  closely 
the  weight  of  gates  100  feet  wide.  As  the  width  of  the  proposed  Panama  anil  Nicaragua  locks 
is  only  4  feet  greater  than  the  widest  lock  from  which  the  formula  was  derived,  it  is  believed 
that  the  formula  is  applicable  to  them.  Probably  the  difference  between  the  weights  given 
by.  the  formula  and  those  that  would  be  obtained  if  complete  designs  were  made  of  the  gates 
for  the  cases  in  hand  would  not  be  greater  than  that  resulting  from  the  designs  of  two  equally 
competent  men. 

It  was  decided  by  the  Committee  on  I.<ocks  to  make  use  of  the  work  of  the  United  States 
Board  of  Engineers  on  Peep  Waterways  as  a  basis  of  estimate,  and  to  design  the  lock  masonry 
with  a  view  to  the  use  of  the  same  type  of  gate  as  was  developed  by  that  boarcL  This  type  is 
the  steel  loitering  gate,  with  horizontal  framing,  straight  on  the  downstream  side  and  curved  on 
the  other.  The  rise  of  sill  is  one-fifth  the  width  of  the  lock,  or,  in  other  words,  when  the  gate 
is  closed  the  line  which  joins  the  centers  of  the  quoin  and  miter  posts  makes  an  angle  with  the 
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normal  to  the  side  wall  the  tangent  of  which  is  0.4.  With  these  gates  it  is  necessary  to  make 
the  distance  between  centers  of  hollow  quoins  of  upper  and  lower  gates  48  feet  greater  than  the 
required  clear  length  of  lock. 

In  general,  the  gates  are  sheathed  on  the  upstream  side  only,  but  in  a  few  eases,  where  the 
rates  are  extremely  heavy,  they  are  made  partially  buoyant  by  sheathing  the  downstream  face 
below  the  level  of  the  lower  pool. 

Kach  lock  is  provided  with  upper  and  lower  gates  and  nn  intermediate  gate,  which  is  to  be 
used  as  a  lower  gate  when  passing  small  vessels.  The  intermediate  gate  forms  a  lock  chand>er 
with  a  clear  length  of  -loo  feet.  Besides  these  gates  each  look  or  flight  of  locks  is  provided  with 
upper  and  lower  guard  gates.  To  provide  room  for  the  gates  the  total  length  of  the  masonry 
becomes  l,o31.5  feet  for  the  single  locks  and  1,829.5  feet  for  a  flight  of  two. 

The  formula  (see  Report  of  United  States  Board  of  Engineers  on  Deep  Waterwavs,  June, 
1900)  for  the  weight  of  lock  gates  is: 


\V  =  [(.000533  I)  +  .0278) V  4-  (  -  .064  I)  -  1.876)A  +  1.93  D  +  51.75]  H»  +  [(  -  .06  D  + 
.557)/y'  +  (10.022  I>  -  97.1»>)i  -  352.44  D  +  5848.H]  II  4-  (2.296  D  -  33.215)//  4-  (  -  315.89  D  4- 
5«58.0)J  4-  13577  D  -  200100. 

In  which : 

W  — the  weight  in  pounds  of  the  structural  steel  in  one  leaf  of  a  single  skin  mitering 
gate  with  horizontal  framing  and  straight  on  the  downstream  side. 
/;=  breadth  of  the  lock  in  feet. 

11  =  the  maximum  head  of  water  in  feet  which  can  act  on  the  gate,  or  the  maximum 
difference  of  elevation  of  water  surfaces  on  the  two  sides  of  the  gates. 

D=the  "depth  on  sill"  or  the  depth  in  feet  of  the  sill  below  the  surface  of  the  water 
on  the  downstream  side  of  the  gate. 

In  all  the  Panama  and  Nicaragua  locks  b  =  84  feet.    Substituting  this  in  the  equation,  it 
l>ecomes: 

W  =  (.315  D  4-  88.9)  H*  4-  (ftO  D  4-  1«1T)  II  4-  3243  D  4-  40900. 
By  substituting  35  for  D  in  the  above  we  get: 

W  =  99.925  H'  4-  3937  H  4-  154400 
which  gives  the  weight  of  one  leaf  of  any  lower  gate  of  the  Panama  or  Nicaragua  routes. 
By  making  D=0  we  get: 

W  =  88.9  H*4-l«17  H 4-40900, 

which  gives  the  weight  of  one  leaf  of  any  upper  lock  gate  or  guard  gate.    Many  of  the  upper 

Sates  are  not  ordinarilv  subject  to  so  severe  a  condition  as  to  bo  without  water  pressure  on  the 
ownstream  side,  but  it  has  been  assumed  that  the  occasion  may  arise  when  they  will  be  used  as 
guard  gates. 

The  above  formulas  were  used  to  make  the  estimates  for  all  the  gates,  with  the  exception 
of  the  gates  between  the  upper  and  lower  locks  of  the  Bohio  and  Pedro  Miguel  flights  of  locks 
on  the  Panama  route.  This  gate  is  subject  to  a  head  of  84  feet  at  Bohio  and  02  feet  at  Pedro 
Miguel.  These  heads  are  considerably  greater  than  those  for  which  the  formula  was  developed, 
and  in  these  two  cases  special  estimates  were  made. 

BUMS  WALLS. 

The  masonry  of  all  the  locks  rests  u]x>n  a  rock  foundation,  varying  in  quality  from  very 
hard  to  soft,  quite  porous,  badly  disintegrated  rack.    The  poorest  is,  however,  considered  to 
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bo  a  very  good  foundation  so  far  as  its  ability  to  sustain  the  weight  of  the  loek  masonry  is 
concerned. 

Figures  1  to  12  show  sections  of  the  side  walls  of  all  the  locks  of  both  the  Panama  and 
Nicaragua  routes. 

The  backing  of  the  walls  is,  in  most  cases,  the  natural  rock  for  a  part  of  their  height,  above 
which  tilling  of  clay  extends  to  the  top  of  the  wall. 

The  critical  condition  of  the  wall  evidently  arises  whan  the  lock  is  empty.  At  this  time  the 
forces  acting  on  the  wall  are  the  weight  of  the  masonry  itself  and  the  thrust  of  the  clay  Iwck  till. 
There  is,  also,  the  possibility  of  there  being  water  pressure  acting  along  the  joint  between  the 
masonry  and  the  natural  rock. 

Except  at  the  gates  all  side  walls  are  made  12  feet  wide  on  top  and  stepped  off  on  the  back, 
attaining  their  full  width  usually  at  the  surface  of  the  rock,  but  in  no  case  is  A  B,  llg.  1H,  less 
than  25  feet. 

The  angle  of  repose  of  the  back  tilling  above  the  rock  surface  is  assumed  to  Ih>  25  .  and  its 
weight  100  pounds  per  cubic  foot.    The  masonry  is  assumed  to  weigh  140  pounds  per  cubic  foot. 
In  tig.  18,  P,  is  the  resultant  pressure  of  the  tilling. 

This  was  determined  in  all  cases  by  the  graphical  method  given  in  Greene's  Trusses  and 
Arches,  Part  II,  page  187.  The  horizontal  and  vertical  components  of  P,  arc  T,  and  V,.  The 
horizontal  component  T,  was  checked  in  each  case  by  Rankinc's  formula, 

_  _ir  ti*  1  — sin  a 
Ai-  |  xi+sina 

in  which 

T,  =  the  horizontal  thrust  of  back  tilling  in  pounds. 
■\\  =the  weight  per  cubic  foot  of  tilling. 

</=  depth  of  tilling. 

0=angle  of  repose  of  tilling. 

Both  the  analytical  and  graphical  methods  used  are  based  on  the  theory  of  conjugate  pres- 
sures and  neither  take  account  of  the  friction  between  the  tilling  and  the  hack  of  the  masonry. 

Although  none  of  the  theories  for  determining  earth  pressure  is  thoroughly  established  by 
actual  observations  of  the  intensities  of  pressure  back  of  walls,  it.  has  been  pretty  well  demon 
st rated  bv  a  great,  number  of  designs  that  the  theory  of  conjugate  pressures  furnishes  a  safe 
working  hypothesis. 

R,  is  the  resultant  of  the  thrust  of  the  tilling  and  the  weight,  of  the  masonry.  All  walls 
are  made  wide  enough  to  make  R,  cut  B  B  within  its  middle  third. 

If  the  conditions  are  such  that  A  B  will  surely  be  a  water-tight  joint,  then  R,  will  be  the 
resultant  of  all  the  forces  acting  above  B  B.  In  many  of  the  locks  of  both  the  Panama  and 
Nicaragua  routes  the  natural  rock  back  of  the  walls  is  quite  soft  and  more  or  less  porous.  Pro- 
vision has,  therefore,  been  made  for  a  certain  amount  of  water  pressure  acting  along  A  B  in 
addition  to  the  forces  noted  above. 

The  amount  of  the  water  pressure  which  should  be  considered  as  acting  along  A  B  depends 
upon  the  character  of  the  rock  and  becomes  a  matter  of  judgment,  and  has  been  decided  in  each 
case  by  tbe  Committee  on  Locks.  In  most  case*  it  has  been  assumed  that  50  per  cent  of  the 
greatest  possible  water  pressure  might  act.  In  other  words,  it  is  assumed  that  51)  per  cent  of 
the  area  along  A  B  is  an  open  joint  and  is  connected  with  the  upper  pool.  Under  this  assumption 
the  resultant  is,  in  some  cases,  allowed  to  fall  a  little  outside  the  middle  third  of  B  B.  No  general 
rule  was  followed,  however,  each  case  being  decided  by  itself. 
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Tables  I  and  II  give  most  of  the  result*  developed  in  regard  to  side  walls  of  all  the  locks. 
In  Table  I— 

A  is  the  side  wall  on  the  right-hand  aide  of  the  lock,  looking  downstream,  between  the 

upper  and  intermediate  gates. 
B  is  the  side  wall  opposite  A. 

0  is  the  side  wall  on  the  right-hand  side  between  the  intermediate  and  lower  gates. 
D  is  the  side  wall  opposite  C. 

In  Table  11- 

K  =  the  height  in  feet  of  rock  above  springing  line  of  invert  which  was  used  in  com- 
puting the  stresses  in  the  wall.  The  actual  height  is  usually  from  1  to  10  feet 
greater. 

a  =  the  distance  in  feet  from  the  face  of  the  wall  to  the  point  where  the  resultant  cute 

the  base  of  the  wall. 
b    =  the  breadth  of  the  wall  at  its  base  in  feet. 

f.  =  the  strew  per  square  foot  at  the  toe  of  the  wall  if  no  rupture  occurs  at  the  back. 
A  =  the  stress  per  square  foot  at  the  hack  of  the  wall. 

/,  —  the  stress  tier  square  foot  at  the  toe,  if  the  wall  should  crack  at  the  back  along  B  B. 

P,  =  the  total  thrust  of  water  pressure  acting  along  A  B.  if  A  B  is  an  open  joint  and  con- 
nected with  the  lower  pool. 

P,  =  the  total  thrust  of  water  pressure  acting  along  A  B,  if  A  B  is  an  open  joint  and  con- 
nected with  the  upper  pool. 

B  B,  fig.  13,  is  considered  to  be  the  base  of  the  wall. 

In  Table  II  the  position  of  the  resultant  and  the  stresses  which  would  be  developed  if  the  force 
P.  and  the  greatest  possible  water  pressure  P,  should  act  along  the  back  of  the  wall  are  given. 
This  has  lieen  done,  not  because  it  was  considered  that  such  a  condition  is  likely  to  ever  exist, 
but  to  show  that  in  nearly  every  ease  the  wall  would  not  fail  if  it  did  exist. 

A  retaining  wall  must  fail  by  sliding,  by  overturning,  or  by  crushing  at  its  toe  accompanied  by 
overturning. 

A  trial  shows  tliat  there  is  no  danger  of  any  of  the  walls  under  discussion  failing  in  the  first 
manner. 
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It  might  be  possible,  with  a  material  sufficiently  strong,  for  a  wall  to  fail  by  simply  overturn- 
ing about  its  toe.  Practically,  however,  unless  the'foundation'  bed  fails,  it  is  impossible  that  this 
should  occur  in  a  large  masonry  wall  without  crushing  the  masonry.  The  condition  of  forces 
that  would  make  such  a  failure  possible  requires  the  resultant  to  cut 'the  plane  of  the  base  outside 
the  wall.  This  does  not  occur  in  any  of  the  walls  even  if  it  should  be  assumed  that  the  full  water 
pressure  acts  along  the  back. 

As  to  the  danger  of  failing  in  the  third  manner,  by  crushing  at  the  toe,  the  maximum  pres- 
sure is  given  in  the  table  in  the  column  headed/j.  With  the  exception  of  the  walls  shown  by  figs. 
tJ,  and  possibly  4,  the  stresses  are  not  so  high  as  to  indicate  anv  danger  of  actual  failure,  even  if 
it  were  assumed  that  the  greatest  possible  water  pressure  acted  between  the  hack  of  the  wall  and 
the  natural  rock.  In  the  case  of  the  two  exceptions  the  rock  back  of  the  walls  is  very  good,  and 
is  more  than  1,000  feet  from  the  canal  aliove  the  locks,  making  it  practically  impossible  that  any 
great  amount  of  water  should  be  confined  behind  the  walls.  In  none  of  the  walls  is  it  believed 
that  more  than  a  small  percentage  of  the  maximum  pressure  can  act  behind  them. 

It  may  seem  that  the  critical  horizontal  section  might  be  either  above  13  B  at  the  culverts  or 
below  B  B  at  the  bottom  of  the  wall.  Trial  shows  that  B  B  is  the  critical  section  in  all  cases. 
There  are  two  cases,  however,  where  B  B  passes  through  the  culvert  opening,  and  the  stresses 
for  these  two  walls  (see  figs.  K  and  i>)  were  computed  by  the  method  to  be  given  later  under  the 
head  of  middle  walls.  The  stresses  given  in  Table  11  are,  however,  those  computed  by  the  same 
method  as  used  for  all  the  other  side  walls. 

At  the  gates  5  feet  is  added  to  the  bottom  width  of  the  side  walls  to  make  up  for  the  reduc- 
tion in  width  caused  by  the  gate  recesses.  The  ton  width  at  the  gates  is  made  uniformly  30 
feet  to  provide  room  for  the  gate  anchorage,  the  valve  wells,  and  the  machinery  for  operating 
both  the  valves  and  gates. 

MIDDLE  WALLS. 

The  critical  condition  for  the  middle  wall  occurs  when  one  lock  is  empty  and  the  other  is  full. 

If  it  were  not  for  the  presence  of  the  culverts  in  the  middle  wall  it  would  be  a  comparatively 
simple  matter  to  proportion  the  wall.  It  would  then  be  a  rectangular  dam,  for  which  the  analysis 
of  stresses  is  simple. 

In  the  present  case  the  culverts  transform  the  middle  wall  into  a  block  of  masonry  resting 
upon  three  columns,  and  acted  upon  by  horizontal  forces.  There  are  very  few  precedents  to  con- 
firm the  results  of  the  analysis  of  such  a  case  and  to  guide  the  judgment.  *  The  theory  ought  to  be 
the  more  carefully  examined  for  that  reason. 

There  is  no  snort  cut  in  the  problem,  such  as  the  "middle-third"  rule,  and  there  seems  to  l>e 
no  way  of  proceeding,  therefore,  other  than  to  make  as  careful  an  analysis  of  the  stresses  as  pos- 
sible, and  design  the  wall  accordingly. 

Fig.  14  represents  a  typical  cross  section  of  the  middle  wall. 

At  first  it  is  not  evident  whether  C  D  or  E  F  is  the  critical  horizontal  section.  For  all  the 
Panama  and  Nicaragua  locks  it  is  found,  by  trial,  that  C  D  is  the  critical  section. 

Let  tig.  14  represent  one  foot  length  of  wall  acted  upon  by  the  forces  from  water  pressure, 
P,  P,  P,. 

Let 

\Y  =  the  weight  of  a  prism  of  masonry  of  height  h,  breadth  b  and  thickness  of  1  foot, 

F=  maximum  intensity  of  pressure  at  A, 

/=rate  of  change  of  intensity  of  pressure  along  A  B, 

ar=any  distance  from  A  toward  B, 
i,  </,  «,  r,  k  and  h  be  as  indicated  in  fig.  14. 

If  the  masonry  above  AB  were  supported  by  an  invariable  plane  at  A  Band  acted  upon  by 
the  forces  \V,  P,  and  P,  there  would  be  a  uniformly  varying  stress  along  AB  as  indicated  by 
tig.  15. 

Proceeding  under  this  assumption  and  taking  moments  about  A  we  have: 


/   (F-/r)*k—    /   (F-/x)irfr  =  0 
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Again  for  equilibrium  of  vertical  forces: 

(2)    W-Pt-  /  (F-»db-  /  (¥-fx\dx-  /  (F-/r)  <fo=0 
J"  Jt+2r  Jl>-< 

By  integrating  and  substituting  limits  two  simultaneous  equations  are  obtained  from  which 
F  and  /''may  l»e.  found  and  these  give  the  intensity  of  pressure  at  any  point  along  AB. 

The  wall  between  AB  and  CD  is  divided  into  three  parts  by  the  culverts,  which  must  act  as 
columns  to  sustain  the  reactions  just  found  and  by  their  action  as  beam*  they  must  sustain  the 
horizontal  thrust  l',  +  Pt. 

I»t  T  be  the  total  horizontal  thrust  acting  at  the  top  of  these  vertical  beam*.  If  we  consider 
that  half  of  P,  is  carried  to  the  top  of  the  Iteam,  which  is  sufficiently  accurate  for  this  purpose, 
we  niav  write: 

T=P,+*P, 

Let 

T,  =  the  horizontal  thrust  sustained  by  each  of  the  two  outside  beams, 
T,  =  the  horizontal  thrust  sustained  by  the  middle  beam, 

I,  — moment  of  inertia  of  the  horizontal  section  of  each  of  the  two  outside  beams, 
l,=momentof  inertia  of  the  horizontal  section  of  the  middle  beam, 

M,  =  maximum  bending  moment  in  outside  beams, 

M,  =  maximum  bending  moment  in  middle  beam, 
f.=  maximum  intensity  of  stress  resulting  from  bending  outside  beams, 
*/,  =  maximum  intensity  of  stress  resulting  from  bending  of  middle  beam. 


As  the  deflection  of  the  vertical  beams  or  columns  are  all  equal  to  each  other,  the  thrust  T 
will  divide  itself  between  them  in  proportion  to  the  moments  of  inertia  of  their  horizontal 
sections. 

Then 

T=2T,+T, 

from  which  wo  get 
and 

«»  ^Sh 

If  we  consider  these  beams  fixed  at  both  ends  with  a  point  of  contraflexure  midway  between, 
the  maximum  bending  moment  is  at  the  end,  and 

and 

m.=|t,* 

Substituting  values  of  T,  and  T,  from  equations  3  and  4, 

and 

*l  ~     2  1 
•/'"±  2  I, 
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Substituting  the  values  just  found  for  M,  Mt  I,  I,  in  the  above  we  get: 

(,>)  /.-±4  S     5}_±2  ,J+</J 

('<)  /»=±4?+2  </»    *    2  =±27+^=7/i 

The  distribution  of  these  stresses,  due  to  bending,  are  indicated  graphically  in  tig.  16. 

If  there  were  no  bending  in  the  three  columns,  the  uniformly  varying  intensity  of  pressure 
along  AB,  due  to  the  force*  acting  above  AR.  would  be  transferred  direct  to  the  section  CD 
as  indicated  in  fig.  15. 

If  there  were  bending  onlv  in  the  three  columns,  the  stress  along  CD  would  be  as  indicated 
in  fig.  16. 

If  there  were  no  horizontal  forces  acting  above  AB  and  no  landing  in  the  columns,  there 
would  be  a  uniform  pressure  along  CD  due  to  the  weight  of  the  columns  themselves. 

As  all  three  of  these  conditions  exist,  the  stress  along  CD  will  be  a  composite  of  what  it 
woidd  be  if  each  condition  existed  alone. 

Let be  the  stress  on  CD  due  to  the  weight  of  the  columns  of  masonry  between  AB  and 
CD.    Taking  the  weight  of  concrete  at  140  pounds  per  cubic  foot: 

/,=M0fc 

Fig.  17  indicates  the  distribution  of  the  stress/,. 

The  shaded  portion  of  tig.  18  indicates  the  stress  along  C  D  due  to  the  three  component*!. 
The  maximum  compression  will  occur  at  either  C  or  M  (fig.  18)  and  the  maximum  tension 
will  occur  at  either  X  or  D.  according  to  the  relative  magnitudes  of  >■  and  </. 

(7)  The  stress  at  C^F+/,+/, 

(8)  The  stress  at  M    F  —  f  (.+  2r)+ft+ f\ 

(»)    The  stress  at  X    i'-f  {>  +>2,-+<1)-f,+  r\ 
(10)    The  stress  at  D  -  V-fb-^+f, 

Xo  account  has  been  taken  of  the  portholes  leading  from  the  culvert*  to  the  lock.  They  pass 
diagonally  through  the  horizontal  section  C  D,  and  will  no  doubt  weaken  the  wall  somewhat,  but 
the  critical  point  of  the  wall  is  near  the  gates  where  there  are  fewest  portholes.  They  may  there- 
fore be  neglected. 

The  application  of  equations  1  to  1 1 ►  will  1h>  made  to  a  concrete  example  a  little  later. 

If  it  is  assumed  that  each  linear  foot  of  the  wall  resists  simply  the  thrust  of  the  water  which 
falls  upon  it,  then  P,  and  P,  (fig.  14  and  equations  1  and  2)  may  be  easily  found  and  substituted, 
and  the  stresses  computed.  A  complication  is,  however,  introduced  by  the  thinning  of  the  wall 
at  the  gate  recesses,  which  result*  in  throwing  part  of  the  thrust  at  the  gate  recesses  into  the 
wall  at  each  side. 

Fig.  2l>  is  a  plan  of  the  middle  wall,  say,  at  the  intermediate  gates.  Fig.  21  is  a  section  of 
the  wall  at  the  gate  recesses. 

The  water  pressure,  along  K  H,  fig.  20,  is  uniform,  but  the  resistance  is  not,  and  instead  of 
deflecting  the  same  amount  at  all  points  under  the  uniform  thrust,  the  deflected  position  of  the 
center  line  will  be  some  curve,  as  c,  c,.  If  the  portion  of  the  wall  between  (i  and  K,  fig.  30,  has 
any  strength  as  a  horizontal  beam,  it  must  have  reactions  at  its  ends,  which  the  rest  of  the  wall 
must  sustain. 

It  is  impracticable  to  attempt  to  determine  exactly  the  amount  that  c,  c,  will  vary  from  a 
straight  line. 

It  will  be  assumed  for  the  present  that  the  deflection  of  the  wall  at  the  gate  recesses  is  twice 
that  of  the  wide  portion  of  the  wall  or,  in  tig.  20,  2  D,  =  Df. 
The  reason  for  making  this  assumption  will  appear  later. 

It  is  evident  that  there  must  lie  a  certain  length  of  wall  which  will  resist  all  the  thrust  which 
falls  directly  upon  it,  without  assistance  from  the  rest  of  the  wall.  Ix>t  A  C  E  H,  fig.  20,  bo 
that  length  of  wall,  which  is  assumed  to  be  144  feet  long,  or  three  times  as  long  as  the  gate 
recesses.  This  assumption  is  purelv  arbitrary,  but  is,  no  doubt,  safe,  for  the  wall  considered  as 
a  horizontal  beam  is  strong  enough  to  distribute  any  inequalities  of  loading  over  such  a  short 
distance.  On  the  other  hand,  the  thrust  at  the  gate  recesses  could  not  be  considered  to  be 
distributed  over  a  length  much  greater  than  this,  certainly  not  at  the  lower  gates,  for  the  wall  of 
full  section  extends  only  40  feet  below  the  hollow  quoin  of  the  gate.  Also,  it  would  hardlv  be 
wise  to  design  a  length  of  more  than  144  feet  of  wall  which  should  require  support  from  shear 
at  its  ends. 

Fig.  19  is  a  section  of  the  wall  of  full  width,  of  Lock  Xo.  8,  Xicaragua  route,  and  fig.  21  is  a 
section  at  BF. 
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The  problem  is  to  find  what  will  be  the  thrust  on  the  narrow  wall  and  on  the  wide. 
Let 

S,  =the  horizontal  thrust  resisted  by  1  foot  length  of  wall  of  full  width, 

S,  -  the  horizontal  thrust  resisted  by  1  foot  length  of  wall  at  the  gate  recesses, 

D,  =  deflection  of  B,  fig.  19,  from  a  vertical  line  through  D, 

D,  =  deflection  of  B,  fig.  21,  from  a  vortical  line  through  D, 

T,  =thrust  at  B,  fig.  lit,  resisted  bv  outside  column, 

T,=  thrust  at  B,  fig.  21,  resisted  by  outside  column. 

Then  from  Equation  8. 

11     2  7+4' 

And  from  the  general  formula  for  deflection  of  a  beam, 

U>~24  h  I 

in  which  E  is  the  modulus  of  elasticity  and  I  is  the  moment  of  inertia  of  the  beam's  section. 
Applying  this  to  the  case  of  the"  middle  wall  of  Lock  No.  8,  Nicaragua  route, 


•p  _    HHH)  S,    _  18  , 
A>  -2O00+3375~*'UW  n' 

and  substituting  values  of  k  and  I, 


In  the  same  way, 
and, 


T»~1024+  343~'375  8» 
D'=24X342.Se=1-3"  E  ='**7  E 


Now,  by  assumption,  2  D,  =  L>„ 
then, 

.1428  S,  =  .4S7S, 

or, 

S,  =  .293  S,. 

If  S  is  the  horizontal  thrust  of  water  pressure  per  lineal  foot  of  wall,  then 

96  S.+48  S,=144  S 

or 

2  Si+8»=8  S 
Substituting  the  value  of  S,  obtained  above, 

2.293  S,=3S 

and 

8,=  1.307  S. 

This  shows  that  about  60  per  cent  of  the  thrust  upon  the  thinner  wall  would  be  transmitted 
to  the  thicker  wall. 

By  computing  the  deflection  of  the  wall  as  a  horizontal  beam  acted  upon  by  a  load  of  60  per 
cent  of  the  thrust  upon  the  thinner  wall,  it  is  found  that  the  deflection  D,  is  greater  than  2  1 ; 
therefore  the  error  in  assuming  D,=2  D,  was  on  the  safe  side. 

From  this  it  would  follow  that  the  main  or  full-width  wall  should  be  proportioned  to  resist 
a  horizontal  thrust  above  the  middle  of  DB  (fig.  19)  greater  than  the  water  pressure,  and  in  the 
ca.se  of  the  wall  in  hand  P,  +  i  P,  (fig.  19)  should  be  made  1.3  times  the  water  pressure.  It  is 
probable  that  the  thrust  against  the  narrow  wall  will  be  distributed  over  a  greater  length  than 
144  feet,  which  would  make  the  average  thrust  in  the  wide  wall  less  than  1.3  times  the  water 
pressure.  The  wall  adjacent  to  the  gate  recess  will,  however,  receive  more  than  the  average 
thrust,  and  it  seems  reasonable  to  proportion  it  for  a  load  of  1.3  times  the  water  pressure.  This 
was  the  basis  on  which  the  wall  was  designed. 
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It  is  not  maintained  that  the  above  analysis  given  exact  values.  Masonry  is  not  perfectly 
homogeneous  nor  perfectly  elastic,  and  it  is  doubtful  if  the  internal  stress  can  be  so  closely 
predicted  for  any  large  body  of  masonry.  It  is  believed,  however,  that  the  analysis  gives  a  fair 
and  safe  indication  of  what  should  be  provided  for,  and  in  the  absence  of  any  precedent  must  be 
depended  upon  to  guide  the  judgment  in  designing  the  walls. 

The  results  seem  reasonable,  as  the  unaided  judgment  would  not  lead  to  the  reduction  of 
the  dimensions  of  the  wall  between  All  and  CD  (fig.  21),  and  the  walls  are  not  much  greater  than 
would  be  required  if  there  were  no  culverts. 

To  show  the  application  of  formulas  1  to  10,  take  Lock  No.  8  of  the  Nicaragua  Canal,  the 
shown  by  figs.  19,  20,  and  21: 

P|=l18x45x4Sx<8g.5  =  ^400  pounds. 

P,  =  1.8x50.5x  11  X62.f>  =  4f>,20<>  pounds. 
P,  =  45x  6.5X62.5  =  18,200  pounds. 
W.  =  49  X  48  X  140  s 336,000  pounds. 

T  =  P,  4-  i  P,  =  105,000  pounds. 

h =40  feet 
J  =  4S  feet. 
tf=10feeL 
rf=15feet 
r-3.25  feet. 
X-ll  feet. 

Substituting  the  above  quantities  in  equations  (1)  and  (2),  we  have— 

6,195,000  -  840  F+27,828/=0 
317,800  -  85  F+     840  f=0. 


Solving  these  equations  we  get — 

r=187 

<■=  13,600  pounds  per  square  foot. 
Substituting  in  equations  (5)  and  (6)  we  | 


£ 

(5) 

/,=l|j£  =  ±0.675  pounds  per  square  foot 

/,  =  11  X 140=  1,540  pounds  per  square  foot 

Substituting  in  equations  (7),  (8),  (9),  and  (10),  we  have— 

The  stress  at  C=  13,6004-6,450+ 1,540  =  21,590  lbs.  per  square  foot. 

The  stress  at  M  =  13,6O0-16.5xl874-9,6754-l,540  =  21,735  lbs.  per  square  foot. 

The  stress  at  N  =  13,600—81.5  X  187  -  9,6754-1,540  -  -430  lbs.  per  square  foot. 

The  stress  at  D=  13.600  -48 X  187  —  6,4504-1,540=  -2*0  lbs.  per  square  foot. 

Trial  should  also  be  made  of  the  shear  along  CD  (fig.  14).    The  coefficient  of  friction 

required  to  resist  sliding  is 

For  Lock  No.  8,  Nicaragua  route,  this  is  ^.T'_^=  .33.    As  the  coefficient  of  friction  between 

surfaces  of  concrete,  probably,  is  not  less  than  0.6,  it  is  evident  that  the  above  wall  is  safe. 

In  order  to  be  sure  that  no  mistake  has  been  made  in  taking  CD  (fig.  14)  as  the  critical 
horizontal  section,  instead  of  EF,  trial  was  made  of  EF. 

It  was  found  that  the  resultant  of  all  forces  al>ovc  EF  falls  4.2  feet  inside  its  middle  third, 
giving  a  maximum  pressure  at  E  of  13,000  pounds  per  square  foot  and  a  minimum  at  F  of  4,700 
pounds  per  square  foot. 

Whether  CD  or  EF  will  Im>  the  critical  section  depends  upon  the  width  of  the  wall  and  the 
height  DF,  the  size  of  the  culverts  being  the  same. 

If  the  distance  between  CD  and  EF  remains  the  same,  then  the  wider  the  wall  the  stronger 
section  CD  becomes  in  proportion  to  section  EF.  The  width  that  would  make  EF  the  critical 
sectiou  is  very  nearly  reached  in  the  l?ohio  Locks,  in  which  case  the  middle  wall  is  only  2  feet 
wider  than  would  be  required  if  there  were  no  culverts. 
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UK'K  FI.OOK8. 

The  lock  floors  are  inverted  arehes.  the  upper  surfaces  of  which  have  a  radius  of  112  feet,  and 
are  7  feet  l>elow  prude  at  the  center  of  the  lock.    This  is  true  of  all  the  locks  of  both  routes. 

All  floors  have  a  rock  foundation,  but  in  some  cases  the  rock  is  very  seamy  and  porous,  for 
which  reason  provision  has  l>een  made  for  a  certain  amount  of  water  pressure  acting  underneath 
the  floor. 

As  will  be  seen  from  the  general  drawings,  the  floors  have  l>ecn  made  thicker  near  the  pates 
than  in  the  rest  of  the  lock.  The  floor  at  the  pates  was  made  thick  enough  to  resist,  with  a 
moderate  internal  stress,  the  uplift,  of  the  water,  under  the  supposition  that  the  lock  is  empty 
and  the  water  under  the  floor  has  free  communication  with  the  upper  pool.  The  thickness  of  the 
floor  not  in  the  neighborhood  of  the  gates  was  then  arbitrarily  made  somewhat  less  than  at  the 
pates.    The  amount  was  always  determined  by  judgment,  depending  upon  the  nature  of  the  rock. 

It  is  contidentlv  believed  that  the  rock  is  impervious  enough  to  permit  very  little  water 
pressure  below  the  floors,  and  that  to  provide  for  50  per  cent  of  the  total  is  very  conservative. 

In  no  case,  however,  have  the  floors  l>een  made  thin  enough  to  allow  failure  even  should  the 
maximum  possible  water  pressure  act  under  them.  The  only  effect  would  be  that  higher  stresses 
would  occur  in  the  concrete  than  would  ordinarily  l>e  allowed. 

As  a  case  typical  of  all  the  locks,  take  the  floor  of  Ix>ck  No.  1,  Nicaragua  route.  At  the 
gates  the  floor  is  14  feet  thick.  Its  bottom  is  at  an  average  of  !»1  feet  below  the  upper  pool.  The 
water  pressure  under  the  floor  is  then  62.5X91  =  5.690  pounds  per  square  foot.  The  weight  of 
the  floor  is  14X140=1,0(10  pounds  per  square  foot  The  resultant  lift  under  the  floor  when  the 
lock  is  empty  is  then  5,690—1,960=3,730  pounds  per  square  foot.  The  radius  of  the  center  line 
of  the  arch  is  119  feet. 

Considering  one  linear  foot  of  the  floor,  and  assuming  that  the  center  of  pressure  lies  at 

the  middle  of  the  arch  rinp,  the  total  thrust  in  the  arch  is  T= 3,730  X  119  =  444,000  pounds.  The 

.        ...  ,    444.000    M  _  , 
pressure  per  square  foot  w  ill  be  =31,  too  pounds. 

The  line  of  thrust  may  be  assumed  to  coincide  with  the  center  lino  of  a  circular  arch  if  the 
load  is  fluid  pressure  and  the  skew-backs  are  invariable.  The  first  condition  may  l>e  assumed  to 
be  satisfied  in  the  present  case,  although  when  the  lift  of  the  water  is  modified  by  the  weight  of 
the  floor  the  resultant  is  not  distributed  exactly  as  fluid  pressure,  and  it  is  possible  that  the  rock 
may  not  be  equally  porous  at  all  points,  resulting  in  unequal  loading. 

The  walls  of  the  lock  form  the  skew-backs  of  the  floor  arch,  and  they  are  not  invariable. 
Kvery  time  the  lock  is  emptied  the  thrust  on  the  back  of  the  walls  deflects  them  forward,  which 
deflection  is  transmitted  to  the  invert  at  its  springing  line,  changing  the  position  of  the  center 
of  pressure  in  the  arch. 

Assuming  that  the  angular  displacement  along  BC\  fig.  13,  is  the  same  as  that  along  BB, 
then  the  rate  of  change  of  stress  along  1VC  will  be  the  same  as  that  along  BB.  From  Table  II 
it  is  seen  that  the  maximum  difference  of  stress  on  the  two  sides  of  the  side  wall  B  of  Lock 
No.  1,  Nicaragua  route,  is  24. 700+  5. 700  =  30,400  l>ounds  per  square  foot.    The  rate  of  change 

.30  4<N> 

of  stress  between  the  two  sides  of  the  wall  is  — jy    =  7<!0. 

It  is  assumed  that  the  line  of  thrust  would  coincide  with  the  center  line  of  the  arch  ring  if 
there  were  no  deflection  of  the  side  wall. 
Let 

f.  —  stress  at  upper  side  of  floor 
y,  =  strcss  at  lower  side  of  floor 

then 

/,-/,  =  14  X  760=  10,640 
The  total  thrust  in  the  arch  equals 

7  (/,+/,)  =  444,000 
/i+/,=68,800 
We  have,  then,  the  two  simultaneous  equations, 

/-/,=  10.640 

horn  which 

f.  —  +36,970  pounds  per  square  foot. 
./,  =  -(- 26,330  pounds  per  square  foot. 


or 


Digitized  by  Google 


REPORT  OK  THE  ISTHMIAN  CANAL  COMMISSION.  189 

This  case  is  typical  of  nil  the  locks.  The  maximum  compression  in  the  floors  at  the  gates  is 
always  less  than  4O.0O0  pounds  per  square  foot. 

M1TKR  SILLS. 

The  miter  sills,  as  designed,  consist  of  stone  arches  3  feet  thick  and  of  varying  depth.  The 
rise  is  in  all  cases  one -fifth  the  span  of  the  arch,  or  ltf.fS  feet  in  feet. 
Each  arch  is  faced  with  a  timlter-bearing  piece. 

It  will  he  noticed  from  the  drawing  that  the  sills  of  the  lower  and  intermediate  lock  gates 
are  straight  and  that  all  others  are  curved.  Where  the  sills  are  straight  the  bearing  piece  on  the 
gate  is  placed  upon  the  straight  downstream  fan1  of  the  gates,  hut  where  the  sills  are  curved 
the  bearing  pieces  are  placed  beneath  the  gate,  and  follow  a  curve  approximately  parallel  to  the 
upstream  side  of  the  gate. 

This  construction  is  made  necessary  by  the  fact  that  if  the  (tearing  wore  upon  the  downstream 
face  of  the  gate  and  the  full  area  of  tbe  bottom  of  the  gate  cxposen  to  the  head  of  water  which 
acts  on  the  upper  side,  the  upward  lift  would  Ite  so  very  min  d  greater  than  the  weight  of  the 
gate  that  it  would  be  in  danger  of  being  lifted  from  its  seat.  The  weight  of  the  lower  lock  gates 
is  great  enough  to  allow  of  the  placing  of  the  bearing  piece  on  the  downstream  face  and  thus 
allowing  the  sills  to  lte  straight. 

APPROACH  WALLS. 

On  the  right-hand  side  of  the  canal  as  the  dock  is  approached  is  placed  a  quay  wall  1.2(H) 
feet  long.  Vessels  may  tie  up  to  this  wall  and  wait  for  the  opportunity  to  use  the  lock,  if  waiting 
should  be  necessary,  aiid  lte  in  position  to  pass  directly  into  the  lock.  . 

CULVERTS  AXI)  VALVKS. 

The  culverts  for  filling  and  emptying  the  lock  chamlters  are  contained  in  the  side  walls. 
There  are  two  for  each  lock,  having  a  combined  sectional  area  of  150  square  feet.  They  are  12 
feet  7  inches  high  and  6  feet  6  inches  wide.  The  roof  is  a  semicircular  arch,  and  the  floor  is  an 
inverted  arch  with  a  radius  of  It  feet  4  inches. 

Each  culvert  is  connected  with  the  lock  by  IS  port*  2  feet  high  and  4.5  feet  broad.  These 
ports  are  to  be  lined  with  cast  iron. 

In  the  flights  and  in  single  locks  of  a  greater  lift  than  SO  feet  the  culverts  are  also  to  have 
cast-iron  linings.  The  culverts  of  single  locks  of  less  than  30  feet  lift  are  to  l>e  lined  with 
hard-burned  brick. 

A  second  set  of  culverts  is  provided  at  the  lower  end  of  the  Miraflores  lock  and  Lock  No.  8 
of  the  Nicaragua  route.  These  extra  culverts  are  made  necessary  by  the  difference  in  density 
between  fresh  and  salt  water. 

When  the  lock  is  Iteing  emptied  a  point  will  be  reached  when  the  pressure  from  within  at  the 
mouth  of  the  culvert  openings  will  lte  balanced  by  an  equal  pressure  from  without. 

If  the  water  in  the  lock  is  fresh  and  there  is  salt  water  in  the  pool  below  the  lock,  then  a 
balance  will  be  reached  with  the  water  surface  higher  within  the  lock  than  outside. 

Let 

A,  =  depth  of  sill  below  water  surface  inside  the  Utck, 

/i,  =depth  of  sill  below  water  surface  outside  the  lock. 

d  ^difference  in  elevation  of  sill  tind  center  of  culvert  opening. 

If  62.5  pounds  per  cubic  foot  lte  taken  as  the  weight  of  fresh  water  and  64.2  pounds  pel- 
cubic  foot  be  taken  as  the  weight  of  salt  water,  then  for  a  balance  of  pressure  at  the  culvert 
openings 

62.5  (A,-rf>  =  04.2  (A,-,/) 

or 

(III  .     04.2  /.,    1.7  </    ,  ntm  .       uVT  . 

1  ~  ^i27T      6275  =  "     '    '  ~  *' 

The  water  pressure  on  the  upstream  side  of  one  leaf  of  a  gate  is: 

(12)  i\     +,;X^ML  1.440  0.027^- -..*7,/)« 

The  water  pressure  on  the  downstream  side  of  one  leaf  of  a  gate  is: 

(13)  \>  --K'Xfrt.2  l,\ 
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The  centers  of  the  openings  into  the  lock  of  the  main  culverts  are  2  feet  above  the  sill.  The 
maximum  and  minimum  depths  of  the  sill  below  the  water  in  the  lower  pool  at  the  Miraflores 
lock  are  35  and  55  feet. 

Making  </=2  feet  and  ht  =  35  feet,  we  have: 

A,=35.89  feet,  and  P, -P,= 48,800  pounds. 
Making  </=2  and  h%  -55,  we  get: 

/i,  =50.43  feet,  and  P,— Pt=148,7O0  pound*. 

These  two  values  of  (P,  —  P,)  arc  the  maximum  and  minimum  additions  to  the  normal  resist- 
ance that  the  gate  engines  would  l>e  called  upon  to  overcome  to  open  the  gate. 

No  doubt  the  above  will  lie  considerably  modified  bv  the  dilution  of  the  water  in  the  lower 
pool  by  the  fresh  canal  water,  but  this  dilution  can  not  be  relied  upon  to  entirely  overcome  the 
differ  ence  in  pressure  on  the  two  sides  of  the  gate;  therefore  the  auxiliary  culverts  are  introduced. 

For  these  </=3U  feet 

Substituting  in  equations  (14)  and  (15).  r/=30  and  /i,-35,  we  get: 

P,= 1,777,000  pounds. 
Pt= 1,806,000  pounds. 

P,  is  greater  than  P.,  There  will  therefore  be  an  unbalanced  force  of  P,  — P,  =  28.400  pounds 
tending  to  open  the  gates.  In  other  words,  the  gates  may  be  opened  before  the  water  in  the 
lock  has  reached  the  level  of  the  lower  pool. 

Substituting  in  equations  (14)  and  (15),  rf  =  30  and  ht  =  55,  we  get: 

P,  =  4.454. 7m I  pounds. 
P,  =  4.400,700  pounds. 

P,—P,  =  12.000  pounds.  unlwlanced  (hrust  on  the  down- 
stream side  of  one  leaf  of  lower  gate. 

The  Bohio  locks  ami  I/wk  No.  1  of  the  Nicaragua  route  are  so  far  away  from  the  ocean  that 
it  is  believed  it  will  not  Is-  necessary  to  introduce  the  second  culvert  into  them. 

The  culvert  valves  are  to  Ije  of  the  Stonev  sluice  type,  consisting  of  a  simple  framed  door  or 
shutter,  suspended  from  cables  which  pass  over  sheaves  above  to  a  counterweight.  The  valve 
moves  vertically  against  a  train  of  free  rollers  at  each  end.  This  type  of  valve  has  liecn  used 
very  successfully  on  the  Manchester  and  other  canals. 

TIME  OK  KII.I.INO  AND  EMFTYINO  IjOCKS. 

Let 

A  =  the  horizontal  area  of  lock  chamber  in  square  feet. 
a     the  sectional  area  of  culverts  in  square  feet. 
h  =Hft  of  lock  in  feet. 

(f  =  acceleration  of  gravity  in  feet  per  second. 
e  =a  coefficient  depending  upon  the  construction  of  the  culverts. 
The  time  in  seconds  for  filling  or  emptying  a  single  lock  or  for  filling  the  upjM-r  or  emptying 
the  lower  lock  of  a  flight  is: 

(14) 

For  tilling  one  lock  of  a  flight  from  another  of  the  same  size,  the  time  in  seconds  is: 
flirt  . 

The  United  States  Board  of  Engineers  on  Deep  Waterways  made  a  studv  of  the  value  of  c 
for  culverts  like  those  designed  for  the  Isthmian  Canal  locks,  and  they  decided  upon  a  coefficient 
of  0.75  to  be  used  in  formula  (14)  and  0.00  to  be  used  in  formula  (15). 

The  following  table  gives  the  time  computed  on  this  basis  for  tilling  and  emptying  all  the 
locks  of  both  the  Panama  and  Nicaragua  routes: 
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I.SE  OK  WATER  KOU  LOCKAGE  OF  VESSELS. 

Q=a  lock  full  of  water = horizontal  area  of  ltn-k  chamber  time*  lift. 

D=displacement  of  vessel. 

N  =  nuinber  of  locks  in  a  flight. 


The  amount  of  water  required  to  lock  a  vessel  depends  upon  the  condition— whether  full  or 
empty  that  the  vessel  finds  the  lock,  and  also  upon  the  direction—whether  up  or  down  in  which 
the  vessel  is  passing. 

There  are  four  combinations  of  condition  of  lockage.  Following  is  a  statement  of  each  of 
the  four  combinations  of  condition,  with  u  formula  giving  the  amount  of  water  which  must  be 
used  for  each  condition.  The  formulas  are  general  and  are  for  flights  of  locks.  For  a  single 
lock  make  i,  —  1 . 

First.  The  ascent  of  a  vessel  next  after  one  has  descended,  for  which  case  the  volume  of 
water  passing  the  upper  gate  is:  V  —  NQ+D. 

Second.  The  descent  of  a  vessel  next  after  one  has  ascended,  for  which  case  the  volume  of 
water  passing  the  upper  gate  is:  V= — I). 

Third.  The  a-cent  of  a  vessel  following  one  which  has  ascended,  for  which  the  volume  of  water 
passing  the  upper  gate  is 

V  q+D. 

Fourth.  The  descent  of  a  vessel  following  otie  which  has  descended,  for  which  case  the  volume 
of  water  passing  the  upper  gate  is 

V  =  Q-D. 

All  of  these  formulas  contain  the  uncertain  term  D.  There  are,  however,  two  considera- 
tions, either  one  of  which  will  cancel  D. 

In  both  formulas  for  ascending  vessels  I)  has  the  plus  sign,  and  in  both  formulas  for 
descending  vessels  I)  has  the  minus  sign.  The  principal  use  of  the  formulas  is  to  obtain  the 
amount  of  water  drawn  from  the  summit  level,  and  as  all  vessels  which  ascend  to  the  summit 
must  again  descend,  it  is  evident  that  in  getting  the  total  amount  of  water  used  the  displacement 
of  the  vessel  will  be  canceled. 

The  second  consideration  is  that  the  first  two  conditions  are  equally  likely  to  occur.  There- 
fore for  vessels  passing  in  alternate  directions  through  a  lock  the  volume"  of  water  used  per 
vessel  is 

.,    NQ+ !)-!)_  NQ 

V  _        2        -  2  ' 

The  chances  are  also  equal  that  the  third  and  fourth  conditions  will  occur.  Therefore  for 
vessels  passing  locks  in  succession  the  volume  of  water  used  per  vessel  is: 


(16) 


V  =  Q+D+Q-I>  =  Q 


It  is  not  so  clear  that  there  will  be  equal  chances  that  vessels  will  pass  the  locks  alternately 
and  in  succession  in  a  canal  with  a  system  of  double  locks  with  quay  or  tie-up  walls  at  the 
ends  arranged  as  they  are  in  the  designs  for  the  Isthmian  Canal  locks. 
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The  quay  walls  ai  r  arranged  for  the  greatest  conveniences  of  vessels  passing  in  succession,  all 
uphound  vessels  using  one  lock  of  a  pair  and  all  down-lvound  vessels  using  the  other,  and  if  the 
number  of  vessels  should  approach  at  all  closely  the  capacity  of  the  locks  no  doubt  the  lockage 
would  be  arranged  in  that  manner.  Even  if  the  number  of  vessels  should  be  small  it  is  probable 
that  for  the  sake  of  convenience  all  vessels  will  l>e  made  to  pass  in  succession.  It  is  assumed, 
therefore,  that  such  will  be  the  case.  The  assumption  is  on  the  side  of  safety.  However, 
let  us  assume  for  the  moment  that  the  chances  that  the  vessels  will  pass  the  locks  in  succession 
and  alternation  are  equal.    In  that  case  the  volume  of  water  used  per  vessel  is: 


On  the  Panama  route  there  is  a  (light  of  two  locks  on  each  side  of  the  summit  level.  Sub- 
stituting 2  for  N  in  equation  (17)  we  get  V  =  Q.  or  the  same  as  by  equation  (It?).  In  other  words, 
on  the  Panama  route  the  order  of  the  lockages  makes  no  difference  in  the  amount  of  water 
required. 

It  is  assumed  that  there  will  be  10  lockages  per  day.  which,  with  an  average  vessel  of  3.000 
tons,  would  be  a  traffic  of  approximately  10,000,000  tons  per  year.  It  is  also  assumed  that  4 
vessels  per  day  use  the  long  lock  and  6  use  the  short  lock. 

The  horizontal  area  of  the  full-length  lock  chamber  at  Boh io  and  Pedro  Miguel  is  07.S12 
square  feet,  and  of  the  short  lock  chamber  is  38,052  square  feet. 

The  average  lift  at  Bohio  is  42.5  feet,  and  at  Pedro  Miguel  28  feet 

The  average  flow  from  the  summit  level  of  the  Panama  route  to  supply  water  for  lockage 
will  be: 

(4X«7,S12+0x3S.<i52)(42.54-28)  , 
 '=411  cubic  feet  per  second. 

The  horizontal  areas  of  the  locks  of  the  Nicaragua  route  arc  07.3H2  square  feet  for  the  full- 
length  chamber  and  38,232  square  feet  for  the  short  chamber.  The  average  lift  of  Lock  No.  4 
will  be  35  feet  and  of  Lock  No.  «,  28.5  feet. 

It  should  be  noted  at  this  point  that  the  average  lift  of  Lock  No.  5  of  the  Nicaragua  route  is 
not  so  great  as  that  of  Lock  No.  6,  and  that  Lock  No.  (i  will,  therefore,  require  more  water  than 
Lock  No.  5  would  ordinarily  pass  down  to  it.  To  provide  for  this  a  by-pass  is  placed  in  the 
middle  wall  of  Lock  No.  5,  as  shown  in  the  drawing.    In  the  computation  to  determine  amount 


of  water  required  from  the  summit  level  Lock  No.  0  is  used  in  the  place  of  No.  6.  Assuming 
that  4  vessels  per  day  use  the  long  lock  chamber  and  »J  use  the  short  chamber,  and  that  vessels 
i,  then  the  average  flow  from  the  summit  level  of  the  Nicaragi 
For  lockage  will  be: 

(4X67,3<.>2+OX^)(3i±2M)  =  %7  ^  ^  ^  ^ 


I.F.AKAOK  AT  WKS. 


The  leakage  at  a  lock  is,  of  course,  very  uncertain  in  amount,  varying  as  it  does  with  the 
inaccuracy  of  fitting.  The  probable  maximum  can.  however,  be  obtained.  There  are  only  two 
points  at  which  serious  leakage  will  occur,  the  culvert  and  the  gates. 

From  observations  on  the  Weitzel  lock,  at  the  St.  Mary  s  Falls  Canal,  in  June,  1808,  the 
leakage  of  culvert  valves  was  determined  for  heads  of  1.75  to  16.75  feet.  The  valves  were  of 
iron,  turning  on  horizontal  axes  in  iron  frames  not  closing  against  seats. 

The.  coefficients  of  discharge,  r,  in  the  formula 

Q=c.W2«//(, 

were  nearly  constant  at  0.50  for  all  heads  up  to  16.5  feet,  inclusive.  The  coefficient  for  10.75 
feet  head  was  0.08.    There  was.  however,  probably  an  error  of  observation. 

For  the  Isthmian  Canal  we  have  Stoney  valves  with  seats  13  by  7  feet.  If  it  be  assumed 
that  the  valves  run  one-sixteenth  inch  clear  of  the  seats,  ihen  the  area  of  opening  for  four  valx  es 
will  be: 

.  40X12 

A=jg^jj}X4=.85  square  foot. 

Bv  careful  fitting  the  leakage  around  the  quoin  posts  can  be  made  very  small.  There 
should  1m»  no  leakage  through  the  gates.    If  the  gates  are  too  short  or  much  worn  there  may  l>e 
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an  opening  between  the  miter  posts  at  the  lx>ttom.  This  would  hardlv  be  allowed  to  become  as 
inucn  as  1  inch  before  refitting,  and  would  not  extend  to  the  full  height  of  the  gate*. 

If  the  gates  were  too  long  one  would  usually  close  against  the  sill  and  the  other  would  be 
free  from  it.  If  the  gates,  taken  together,  were  seven-sixteenths  of  an  ineh  too  long  there  would 
be  an  opening  of  about  1  ineh  between  one  of  the  gates  and  the  sill  at  the  miter,  decreasing  to 
zero  at  some  point  between  the  miter  atid  the  quoin.  Such  an  excess  length  would  l>e  produced 
by  a  rise  of  temperature  of  52  F.,  or  might  l>c  caused  by  a  piece  of  wood  caught  between  the 
gates.  Such  a  variation  of  temperature  is  impossible  at  "the  Isthmus,  while  the  accident  of  an 
obstruction  between  the  gates  could  cover  only  a  small  juart  of  the  time. 

It  is  believed,  therefore,  that  if  it  be  assumed  that  there  will  always  be  an  opening  of  1  inch 
at  the  miter  for  one  leaf  of  the  gate,  decreasing  to  zero  at  the  quoin,  ample  provision  will  thereby 
be  made  for  both  the  leakage  at  the  sill  and  any  that  may  occur  at  the  quoins  or  miter  posts. 

The  area  of  opening  at  the  gates  of  a  pair  "of  locks  in  which  each  leaf  is  47  feet  long  is: 

47x12x2    w<iu  , 
144  x""  ~:i"  a  s<luaro  fast. 

The  total  area  of  opening  producing  leakage  is,  therefore.  3.J*2-f-.83  =  4.7f>  square  feet,  and 
the  leakage  is: 

Q=.5x4.75  </5?A=19.M  s/L 

It  will  lie  assumed  that  there  will  lie  a  constant  head  producing  leakage  equal  to  the  lift  of 
the  lock. 

This  is  very  nearly  true  for  all  single  locks.  For  the  nights  of  locks  at  Bohio  and  Pedro 
Miguel  there  will  be  times  when  the  head  on  the  valves  will  be  twice  the  lift  of  each  lock;  but. 
on  the  other  hand,  there  will  he  times  when  lockages  will  occur  at  long  intervals  and  each  lock 
chamber  will  partially  till  by  leakage.  Then  the  head  on  the  valves  may  be  onlv  two-thirds  the 
lift  of  each  lock.  \Vliat  the  relative  frequency  and  effect  of  these  conditions  will  be  can  not  be 
told,  and,  as  stated  before,  it  will  be  assumed  'that  the  head  on  the  valves  is  constant  and  equal 
to  the  lift  of  the  lock. 

From  formula  18  we  get:  At  Bohio  Locks,  for  h  --42.5.  Q  -124  cubic  feet  per  second;  at 
Pedro  Miguel,  for  /<  =  28,  Q=101  cubic  feet  per  second;  total  supply  required  for  leakage  on 
Panama  route,  225  cubic  feet  per  second.  At  Lock  No.  4,  Nicaragua,  for  /»  =  35,  Q=113  cubic- 
feet  per  second;  at  Lock  No.  <>,  Nicaragua,  for  A  =  28. 5,  Q  =  102  cubic  feet  per  second:  total 
supply  required  for  leakage  on  Nicaragua  route,  215  cubic  feet  per  second. 

For  operating  machinery  and  lighting  it  is  assumed  that  3«MJ  horsepower  will  be  required 
at  each  lock,  or  HOO  horsepower  for  a  flight  of  two  locks.    Assuming  an  efficiency  coefficient  of 

75  per  cent  for  water  wheels,  there  will  be  required  at  Bohio  j^,..,  ^  75  =  83  cubic  feet  per 

titM)  X  550 

second;  at  Pedro  Miguel  ...  w  ....  r     t  =  117  cubic  feet  ih? r  second;  total  for  Panama  route.  2oa 
*  B       5bX62.5X.4o  1  ' 

cubic  feet  per  second.  At  Lock  No.  4,  Nicaragua,  35x"j;"2~5~x^5  =  l°Q  cun'c  ^'t  per  second;  at 

Lock  No.  5,  Nicaragua,       5xl^Vx~75  =  ^33  cubic  feet  per  second;  total  for  Nicaragua  route, 

233  cubic  feet  per  second. 

Summing  up  the  total  average  flow  of  water  from  the  summit  level  to  supply  water  used  at 
locks,  we  have: 

Cu.  it. 

Panama  route:  I"'  «■ 

Water  for  lockage   411 

Water  to  ropplv  leakage   225 

Water  for  power   •200 

Total   KM 

Nicaragua  route: 

Water  for  lockage   3«i7 

Water  to  supply  leakage   215 

Water  for  power   238 

ToUl   815 

8.  Doe.  222,  68-2  13 
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a.  ooo 

9.000 


ri.70".«72 
14i. 000 


Lurk  No.  7  (II"  Irom  Lock  No.  »  (lift  (rain 
rlevalloo  +  «.&  to  elevation  4  to 
rlrvaUoti  i-Mi  rlrvatliin     .  i  '■ 


Quantity. 


Co*. 


6.6S7.000 


5.7U0 
'.r.  ... 


ISOO.IKfi 

4.000 
66.500 
■JO.-i¥) 
W.0OO 


'.•H.000 
11.000 


6.M7.OO0 

r..7oo 
;..  ikio 


500.  OA 

6. 000 
Mi,fi00 
•JO.J40 
Mi.  000 


quaiiiily. 

Coat. 

MS,  HI 

t-',7X7,a4« 
1*2.0*0 

'..hoo.Od. 
LOW.  000 

*:£! 

M..&45 

H.000 
Mi,  400 
20.340 

Mn7,ooo 

<J0 
A,  TOO 
5011,000 

».  6*2,717 


.SO 


l.-n.soo 


107,  :*4 


S.iICi 


4<lil*0 


:io.  4it' 
:u>.oou 


ooo 

>0. 000 


S.*4».tA'i 


a.  7t  i.m 


213.  M 
15.000 


:n.  .'.'-• 

72.0W 


273.776 
.'Ui.flOB 


MklH 
».ooo 


2»,U00 


jri.iao 


:tu».77 


MM* 


JUS.  040 


yimrnyitit  Timtr  —  EMimiti<-  nf  cort  of  nngU  Irk*,  ticliirirt  i,f  rUVUHatioM. 


(Vim  mtr  ru.  y<U. . 

(  IK  •Mill'  <lo  


Slriirtiiral  >tn0  lba. 

Hlcrlraallltm  <lo. .. 

Foraiiup*  .lu... 

Bmiltr  *>... 


lull 
|irt<r. 


U..0U 
..I  ... 


Lack  No.  I  villi  fn.m 
c'.vvalluli  —0.5  tn 
rlrvatlon  ^:i6. 


Lock  No.  2  i  lift  (mm 
rlt'vatiun  +.V  to 
rlfvaUon  +.%4.A). 


Wiianllly. 


Coal. 


2»(i,7<0    K. SIS.  KM 
l,M  I  116,4hO 


guanUly. 

Iv>.7.v> 
I.KK 


:i.oB4,uooi   2,aw;,oto 

546.000    4W.000 

1S.000    18.000 

4.600    4,500 


Mrlal  III  K»U-> 


Ait. 


.075 


Timber  MlI.B.  M..  100.00 

Brtrkafork  cu.  yd*. .  I.\00 

Com  Iron   lba..  .04 

Machinery  and  plant  


.1  rj-,?,  :<m 
*i 


t.O«.750 


T.rtaJ. 


Pn.t 


11,470,072 
110, 140 


275,  OTG 
S.  000 


.if<.  t;,o 
1.50.  ooo 


2.001.500 
SO. 

4.  ns 


217.412 

8,000 
44,  US 
15.  l-o 
150,000 


Ulek  No  8  .  lift  (mm  I  Lock  No.  4  (lift  from 
i-lrraUon  •  .54-5  lo  elevation  +73  10 
elevation  +TSi.        I     elevation  + 110 1. 


quantity. 

191.106 
I.  M6 


I  M  .... 

4».00O 
IS,  000 
4,500 


2.901.400 


SO 

4,2» 
379,  Sou 


Coat. 


quantity. 


fl.iw.Mo 
110.140 


■MM 

1.941 


.'17,412 

s.ooo 

44,124 
14,  ISO 

IM,M 


S.  104. 374  ,   2.030.149    2.  OKU,  917 


3,127.1100 
.544.1100 
I  S.OOO 
4.S0O 


S.7I0..MU 


SO 

4,69S,7.50' 


Cial. 


9.'.  VI.  mi 
114,440 


3.000 


2*1.750 
1.50.000 


3,  II&.  497 


Digitized  by  CjO 
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Xicarogtui  mate — Ultimate  of  rout  of  titxgle  locks,  exrtunve  of  fimmtion — Continued. 


It  nit 
price. 

Luck  No.  6  (lilt  from 
elevation  •  SI  '  to 
elevation  -t-110). 

Lock  No.  6  (lift  from 
elevation    -S3  to 
elevation  +H.Sj. 

Loek  No.  7  {lift  from 
elevation  +24.6  to 
elevation  +63). 

Loek  No.  8  (Uft  from 
elevation  -  4  to  cle- 
vation  +  24..S>. 

Quantity.  I  c.»i. 

Quantity. 

Tort. 

Quantity. 

Quantity. 

Curt. 

ft.  831,  704 
87,480 

Cone  rue  eu.yoV- 

sir- 1-  •  it ni  meel  Ibt 

1*00 

60.00 

153.  fits 
1.4tP7 

fl.7»>.  160 
HO.  830 

330. 650 
1.438 

tl.  845, 272 
87,4X1 

236. 858 
1,  ('•" 

11. 814.  est 
87.480 

228,  «a 
1,468 

.•.H'H.OOCI 
642,00(1 
I3,l«»l 
4,600 

.'.  7*6.009 

•»«.'.»:•• 
l.i.ini 

4,600 

2.786.(100 
tun,  omi 
13,  <»ii 
4,6(10 

* .  l«U,.«l. 

Mi  no 

v.-  ..... 

4,600 

Mr(»:  In  mill  ■  du  

Timber  MflB.  M.. 

Brickwork  eii.  yds.. 

269.912 

260.013 

3,000 
64. 12) 
16.180 
160,000 

260.1)13 
3.000 

64.tr. 

16. 180 
IAO.UUO 

269.702 

3,000 
64,126 
16, 180 
1.60,000 

.076 

3.4SS.SO0 

3,  SO,  Sou 

3. 333.  SU0 

3.U3.SC0 

m  to 

16.00 
.04 

SO 

4,275 
379,  .V» 

3.000 
64.126 
16.189 
ISO.  DUO 

30 
4,375 
879,600 

30 

4.276 
379.  son 

30 
4.276 
379.600 



2.370.237 

2,116.070 

2. 3*4. 0*2 



2,  111,261 

Approach  walla  «mr  aa  for  doable  lock*. 


PANAMA  KOITK. 


Eftimnlr  uf  nwi  if  pfottM  luck*,  WWhttfclf  if  rmnmiim. 


full 
price. 

B.  ih  |.  i  L.  »•     Com  ui  1  ■> 
atoo'lftaav  lifilr.un 
elevation  -  0.6'  t>. 
elevation  +»tri. 

IVdro  Mljruel  1.  • 
1  Com  m  MOB '»  plan ) 
andTurer  lllllmute 
[lift  from  elevation 
•.28'  to  elevation 
-no'). 

Miration-.  Locki.  iCom- 
nilviloh'*  plan  p  and 
Titter  Hill  ruule 
(lift  from  elevation 
•  10'  lo  elevation 
+3CC). 

Ot.Up"   (iuanl  Oiilea 
(O  unin  Mun'h  plan  L 
Tl«er  Hill  route,  and 
Krencli  plan. 

Quantity. 

Coat  Quantity. 

Coat. 

*.'.  r*o  mm 

2*4.000 

yimntlt) . 

t^ait. 

Quantity.  IM 

fa.no 
80.00 

9*8,100 
6.300 

17.  64*.  800 

318.000 

710.000 
4.900 

408, 100 

3.400 

HI.  364, 800 
201,000 

9,020 
220 

172. 16(1 
13.  200 

Stroctnral  »teel  Ib».. 

Steel .aMtn*i  do.... 

1.',  727.000 
............ 

36.400 
12,  WO 

9.912.000 
1.600,  (100 

M  

13. 4i*m 

7.021. m> 
1,180. 000 

26.  (TO 
9.0UU 

7(17.700 
80,000 

2.«m 
l.oun 

Metal  In  Kale*  do  

Timber  M  ft  It  II.. 

Brickwork  eu.  yd».. 

871.660 
9.800 

69,  H00 
7MI 

.075 

14,  or.,  no 

l.ii  j,  Tin 

it.nai,  nm 

8,239.tM) 

617,920 

7,000 

30.210 
200. 000 

797,  an 

100  .  UO 

16.  n 

•je> 

9,810 

98 

70 
6.700 
ftut.ooo 

7 

Can  Iron  It*... 

.04 

14,&»,O00 

Hi.no 

300,000 

14.625.000 

SK-..000 
300.000 

V.  971. 300 

7. 740.  no 

4.399.460 

IIS.  860 

8.  no 

.60 

a*,uu) 

2IO.UJO 

307, I7fi 

28.440 

227,620 

Plica  lin.  ft.. 

120,000 

T- .i  .i  l .  <  — t  u|.|h  ra|>proach  wall 

307.170 

AppcinicS  irntl.  UrUiw  luck. 

(4.000  272,000 
64.0OO  i  27,000 

20,170 

161.360 

26,660 

313.380 

TattMl  riMttiiwi'tiinrirtHrhuHll 

'299,000 

161,300 

213,280 



Cull 
price, 

18.00 
60.00 

sttn  inn  i...  i-  i 

Bat  Hill  route  (lilt 
(romelevatton  -  0.6' 
loelevatlon  +  26.35'). 

flohlo  Lurk  ».  Tiller 
Hill  rouieillflfnjtu 
elevation  -  36.3V  to 
elevation  +  90"  p . 

BulUn  Locks  1  French 
plan,  lift  fruni  ele- 
vation -O.o*  to  ele- 
vation +  *T|, 

Pedro  MIkucI   ]..  '.. 
t-  ■ .  •  i  . ,   plan,  lift 
from  elevation 
4- 16.66'  loelevalloii 

4-67'|. 

Quantity.  I  Coat. 

quantity. 

Coat 

t|uanUly 

ft»t. 

Quantity. 

Vott. 

►Structural  Meel  Int.. 

steel  i  i.Un|\  do  

320.860 
3.000 

13,566.600 

180,000 

726.000 
6,000 

36.800.000 

300,000 

7:H,4Utl 
4,962 

16, 876. 200 
279,120 

612,  CO 
4,340 

14. 899, 440 
290,880 

4.982.000 
I.O2O.I10O 
28.000 
9.000 

10, 181,000 
1,090,000 
36.000 

I2,aoo 

:(.>.«44.IMI 
1. 724.000 
36.400 
12.000 

y,  ui.(Oi 

1,648.000 
36,409 
12,600 

Mclal  In  icatet  d»  

442.775 

6.000 
86,600 

It,  MO 
M  

893,970 
B.4O0 

(W6.270 
9.800 

en. 369 

9,800 

.  II7S 

6.1X17.000 

il.«i9,rtB 

11.817.000 

10,818.000 

100  UO 
16.00 
.04 

110 

6.700 
608.000 

98 

98 

Ca.t  Imn  IU.. 

14. 636,000 

686,000 
300.000 

14,636.000 

:*h,ho 

300,000 

14.636,000 

666,000 
300.000 

1. 611.116 

7.  887.  37(1 

r.m,  m 

6,896.470 

A)rfrruar\  trail,  n)m,rr  t*xk. 

«.O0 

.60 

28.440 

in. kb 

27,  400 
340,000 

219,  200 
120.000 

37,400 
(0,000 

219.3(8) 
46,000 

23,497 

187,976 

Total  mat  upi-ei  approach  wall. 

277,620 

Mi  m 

264.200 

\"-,VT, 

Approach  wait,  }>clow  tuck. 

Concrete  eu.  yd»  . 

Hie.  lln.  ft.. 

Total  nail  lower  approach  wall. 

8.00 

.60 

23.400 
48.U00 

1*7,200 
24,000 

84,000 
64,000 

272.000 
27.000 

34,000 
64.000 

272,000 
27,000 

14,000 

119.200 

211,200 

299.000 

•299.000 

119.200 
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PANAMA  KOlTR— Continue. 
KtttHiatr  »  f  roH  \>f  thinhlt  /•*•<*,  rjWtim'iv  nf  tjcaratiim — Continued, 


l-nlt 
prii'i-. 


.cu.  ydi. 
....do... 


t'olnrvle  

atone  

>t|nietumt  ateel  Ilia. 

Bleel  rn-tui--  do... 

FurvliiKo  <U>. .. 

HniriEv    do... 


Is.  CM 

w  111 


Ml  r»  f  Ioii-«  Locks 
(Frvmh  plan,  lift 
Imoi  elevation  )ir 
toelrvatlon  •  IS  IDT) 


Quantity . 


J,l» 


Mrutl  lii  prici 


Tlmlwr  lift.  II.  M..    100. 00 

Brickwork    ttLim.,  i*.oo 

Caatlmn  n.-  .04 

Mui-bluer}'  nud  plant  ,  


.4j>j>it*i.'A  iiil«.  4tf|W  ftfriki 


Concrete. 
PHm  


.ru.  vda., 
...Illi.  II.. 


a.  00 

.10 


Total  «wt  upjn  r  itppnaii'lt  wall   . 

.tjijiriHirA  wall,     .'i. ir  fort. 

Cimereie  r«.  j-iln.. 

RON  III!,  I:.. 


B.00 

.Ml 


Tntiil  coat  lower  ippnaii'ti  tmU  . 


rt,0]2,<MJ 

1. 112,  OKI 


•Ci»t. 


Mln  Curt*  Loeka,  ><■■ 
level  canal  (lift  from 
elevation  0  0"  to  ele- 
vation +W). 


»J,  50J,  400 
Ijw.  IOJ 


Quantity. 


I.  420 


.  iM.ocni  .vw.w. 


7i» 
5.700 

Mi,  on 


7.U0U 
M.S0O 
20.240 
AW  uai 


1ML3M 


i»:.2*u 


■a.B«o 


KM 


M 

5.7UO 
Mli.OOO 


Jl.tioO 


Curt. 


|2,34ft.»7n 
114,  IN 


SM.M0 

5.  WO 
trt.500 
3O.JI0 

»).  M 


»,iw.ir(i 


197.380 


197.  J80 


an.  20 


mhmgU  o/cvm/  /<f"  jri'ny/«'  loci*,  uttmin  of  tsmtetitm. 


rmt 
prl.c 


bohlo  Lucks  (Cnmmls- 
■l' m  -  plan,  till  In  mi 

elevation -0,5*  toele- 
vallon  'WV 


ivdm  M  Itnicl  IxK-k* 
i  otnmU»l<  in'aplan  i 

uud  Turcr  Hill  mat* 
(lilt  irom  I'U'vatiou 
+W  In  elevation 

i-W) 


Miration*  l>*-k  i  tool- 
niM.ni'.  plan)  and  I  °hW°  •?■•«■ 


1  liter  lit::  r  lift 

1  :-,iu  elevation  10' 
t. .elevation  i  3C1. 


Quantity 


Out        Quantity.        Clad.        Quantity.  C»t. 


Cunt  It'll'. .. 
Chi  Minn-.. 


 in.  yd.-..  Ivoo 

 ......do...  CO  00 


raa.  iiki  ift.sot.wiai 

3.  W0  I      an.  mm 


Hmictural  rtrrl  lhn. 

MOW  CaaUmrn  do. . . 

I  "* i,  i  i  iK-  d  

Hrutite.  do... 


ooo 

I.UIO.OOO 

111,300 
n.nuu 


McIaI  In  Klll,-» 


.urr, 


.  37". MW 


491.000  »» 930,000 
a,  ami  OlOH 


t.'JIII.UUU 

Mo,  000 
IK,  300 
«.W0 


2.200  i  tti.a.o 


3,  «H1,<lO 

&wi.tfu 
13.ua) 
4.300 


Timber  Mil.  D.  M..  IUU.MI  40  I 

Hik-kwork  4-u.  grds..  11.00   L 

Cast  Iron  Ite..     .04     10.  M*.  750 

Maclilm  <•  anil  i  ii"  i  .   


553.  .I'.ii 
4,000 


««.:.vi 

200.  OU0 


t.  770,  M0  I 
42 

luJ«j«3M.'7MV, 


(MS..VO 


43H,  T.'O 
JUU.IIO 


Total  |  H,7Un,MO 


.'..11*.  7 10 


a  :<;■-  «i  I,  Watl«  "hiiio  iu>  for  ilimtile  lm'k«. 


stir,  i«> 


»  1.ISOO 
4./7S         '0  ;. 
171,000         l\ In) 
i  .'  ...| 


H'offlnWini'i 
Tlucr  Hill  route 
(CTpnell  plan). 


giuinlltr.  OiM 


»,03) 


7o;.:i:i> 
in"' 

•2,  tat  | 

I.OOU 
7*7.300  j 


172,  I OO 
:  .-«' 


W.HOO 

7J0 


CoMNM  

lilt  -tone   


.ru.  y«l3. 
 d«... 


Stnietural  utivl  tha. 

WitI  eartluip  do... 

Poiftagi  iUi... 

Bnnift.  


Metal  in  k  1. 1 ,  -   1    . , 

Tlmlier  M  ft.  D  M. 

Hrtikwork  cu.  Jfda. 

cant  Iron  lb». 

Mai'hlnerv  and  plant  


Total. 


Cult 

prlee. 

Is.  00 

tow 

Tlxer  Hill  Ua-ka, 
filter  Hill  rutile 
(lilt  fruin  elcva- 
tliin  -0.  ft'  to  ele- 
vation >ai  aft"). 

Iloblo  Uwiov  Tiler 
Hill  ruute  illfi 
ftutu  elevation 
-I-2&.2**'  to  eleva- 
tion -W). 

H  o  Ii  1  •■  LlR'lll 

iKrctirh  plan, 
lift  Irom  eleva- 
tion -0.6'  to  ele- 
vation lOT). 

1-wlroMliruelUiek. 
f  FrelH'h  plan,  lift 
froui  elevation 
4-15.W  to  eleva- 
tion +  67'). 

Ml  raflorea  Lock 
iFrenrb  plan, 
lift  from  eleva- 
tion   W  to  ele- 
vation 4-16.01'). 

giuntlty 

CM, 

Quantity. 

t>ait. 

guantlir. 

Cort. 

Quantity. 

Cm.  'Quaotilr. 

COM 

Si),  w 
2,000 

11,  7IT7.LVHJ 
120,000 

•OS,  000 

»,0O) 

14. 040, 000 
1«>,000 

SOB.  ISO 
X  194 

H 000,200 
l«l,7C0 

421, 0« 
Mia 

•0.875,840 
IK7.W0 

215.075 
2,035 

11.720.000 
122.100 

>,IUI,0M 
110,000 
13,000 
4,000 

'i,  070. 000 
Sf.1.000 
W.200 
C.300 

*.UJ2,O0D 

nu.om 

18.200 
I.JOO 

1  Mai,  OKI 
«t.«0 
Id,  200 
0,200 

.i  on. oh 

fvSfl.000 
15,000 
4,500 

.07^ 

3,  (HA,  "CO 

22S.410 

1,000 
61,12* 

I5.1H0 

150.000 

O.Oti.XO 

415. 010 
4.300 

Mli  1X7 
1.90O 

h,  «0N.50O 

405,  GJ7 
t./i' 

l  5711,100 

0.500 
14,121 
15.1*0 
150,000 

lou.  in 
15  00 
.04 

aa 

1,27* 
S7O.30O 

42 

\—m\ 

16 
4,27$ 
879,500 

10,  SOB,  750 

4.W.7W 
20U.C00 

io.«eit.7w 

400.750 
200.000 

10.WS.750 

4*a.7t0 
-nine 

2,«7.71» 

5,347.747 

4. 112. 307 

;•.**»,  »7 

Appendix  13. 

HISTORICAL  NOTES  RELATIVE  TO  THE  UNIVERSAL  DTTEROCEANIC  CANAL  COMPANY 
(1880-1894)  UNTIL  THE  ORGANIZATION  OF  THE  NEW  COMPANY. 


PRELIMINARY  REMARKS. 

The  great  excitement  which  followed  the  downfall  of  the  old  Panama  Canal  Company  can 
be  explained  only  by  the  universal  character  of  the  enterprise,  the  distinction  of  the  man  who 
directed  it,  and  the  importance  of  tho  interests  involved. 

That  downfall,  however,  was  so  unfortunate  as  to  be  subservient  to  political  passion.  Hence, 
the  attention  of  the  public  was  turned  aside  from  the  work  itself.  Exaggeration,  ignorance,  and 
also  bad  faith  finally  destroyed  confidence  in  the  future  of  an  enterprise  which  the  excessive 
optimism  and,  we  must  add/ tho  errors*  of  Mr.  de  I-iesseps  had  seriously  jeopardized. 

A  little  reflection  and  dispassionate  reasoning  will  convince  anyone  that  the  construction  of 
tin  interoceanic  canal  is,  all  proportions  being  observed,  an  industrial  affair  like  any  other.  In 
order  to  lie  properly  planned  and  regularly  carried  out,  it  had  to  bo  previously  studied  with  care 
in  all  its  details. 

The  solution  to  be  adopted  should  not  have  been  based  upon  preconceived  ideas,  however 
flattering  they  appeared,  but  upon  serious  and  practical  observation  of  the  fact*.  Such  a  method 
was  especially  necessary  for  a  work  of  such  magnitude,  difficulty,  and  perplexity. 

Now,  the  real  cause  of  the  downfall  of  the  old  Panama  Company  was  the  lack  of  tho  serious 
studios  which  should  have  preceded  its  organization.  In  view  of  the  results  tliat  would  have  been 
secured  by  such  studies,  in  view  of  the  enormous  amount  of  work  to  be  performed  and  the  propor- 
tionate expense  to  l>e  incurred,  we  may  believe  that  the  enterprise  would  have  been,  from  the 
outset,  based  upon  a  plan  and  directed  according  to  a  programme  different  from  those  which  were 
adopted  by  Mr.  do  I^csseps.  It  was  only  under  the  pressure  of  circumstances  that  Mr.  de  I^esseps 
decided  to  modify  his  original  plan.  It  was,  however,  too  late,  and  success  had  become,  for 
him,  impossible. 

In  order  to  give  a  correct  idea  of  the  events  which  succeeded  each  other,  it  is  necessary 
briefly  to  review  the  history  of  the  old  company.  It  will  lie  seen  that  the  original  errors  were 
followed  by  a  succession  of  mistakes,  the  inevitable  consequence  of  which  was  the  final  disaster. 

Chapter  I. 

THE  UNIVERSAL  INTEROCEANIC  CANAL  COMPANY. 

(18S0-1S89.) 

I. — HRIF.K  SKETCH  OF  THE  DISCOVERIES.   EXPLORATIONS,  AND  FLANK  FOR  MARITIME  CANALS  ON 

THE  AMERICAN  I  ST  H  MI'S  UNTIL  1879. 

When  Vasco  Nuilez  de  Halboa,  in  1513,  hail  seen  the  Pacific  Ocean,  he  ardently  sought  for  a 
natural  passage  between  the  two  oceans.  At  the  very  outset  his  idea  was  to  utilize  the  course  of 
the  wide  rivers  of  the  Isthmus  of  Daricn. 

After  his  death,  in  I  WO,  Don  Angel  Saavedra,  interpreting  his  views,  proposed  to  Charles  V 
to  construct  a  canal  through  that  isthmus. 

A  few  years  later  Hernan  Cortoz,  then  master  of  Mexico,  desired  to  dig  a  maritime  canal 
through  the  Isthmus  of  Tohuantepoc,  and  in  his  letters  to  Charles  V  he  laid  great  stress  upon  the 
necessity  of  accomplishing  that  project. 

Finally,  in  1550,  the  Portuguese  nav  igatov.  Antonio  (ialvito.  published  a  book  designed  to  show 
that  it  was' possible  to  construct  a  ship  canal  through  the  isthmuses  of  Mexico.  Nicaragua.  Panama, 
and  southern  Darien. 
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Thus,  at  the  close  of  the  sixteenth  century  the  four  principal  routes  for  an  interoccanic  canal 
wore  known. 

Many  explorations  succeeded  each  other;  but  no  serious  effort  was  made,  and  none  could  bo 
made,  in  a  practical  manner,  at  that  time. 

The  interoccanic  canal  question  was  neglected  and  almost  forgotten  during  the  entire  seven- 
teenth century  and  the  greater  part  of  the  eighteenth. 

It  was  England  that,  toward  the  close  ot  the  eighteenth  century,  attached  to  this  question 
its  full  political  and  commercial  importance.  The  British  Government,  with  characteristic  fore- 
sight, thought  that  the  national  interest  rendered  it  imperative  for  it  to  secure  possession  of  that 
part  of  the  American  isthmus  which  then  seemed  to  offer  the  best  route  for  the  establishment  of 
communication  between  the  Atlantic  and  Pacific  oceans.  This  was  the  cause  of  Nelson's  unfor- 
tunate expedition  against  Nicaragua  in  1778. 

After  that  time,  except  during  the  Revolution  and  the  first  years  of  the  Empire,  explorations 
were  multiplied.  That  of  1780  deserves  special  mention.  It  was  organized  by  order  of  Charles 
HI,  King  of  Spain,  and  its  object  was  the  construction  of  a  canal  through  the  Isthmus  of  Panama. 
Humboldt,  who  visited  the  American  isthmus  in  1804,  declared  his  preference  for  a  route  via  the 
Isthmus  of  Darien.  From  1814  to  1842  numerous  surveys  were  made  on  the  Isthmus  of 
Tehuantepec. 

Finally,  in  IS44,  a  Frenchman,  Napoleon  Garella  by  name,  engineer  in  chief  of  mines,  first 
made  an  accurate  report  concerning  the  Isthmus  of  Panama,  which  tic  had  surveved  both  with  a 
view  to  the  construction  of  a  canal  and  of  a  railway.  He  had  been  sent  by  a  French  company 
which  had  received  a  concession  for  these  two  routes,  and  which,  in  pursuance  of  his  report, 
decided  in  favor  of  the  construction  of  a  railway.  But  the  events  of  1848  came.  The  concession 
of  the  French  company  lapsed,  and  the  railway  was  built,  from  1850  to  1855,  by  an  American 
company,  which  fa  still  operating  it.  At  this  same  time  the  grave  diplomatic  incidents  occurred 
between  England  and  the  I'nitcd  States  which  had  reference  to  the  control  and  the  neutrality  of 
the  future  interoccanic  route,  and  which  were  terminated  in  1848  by  the  Clayton-Bulwer  treaty. 

From  lh.'iO  to  1S70  new  explorers,  most  of  whom  were  Americans,  made  new  surveys  m 
various  parts  of  the  Isthmus.  Public  opinion  in  the  I'nitcd  States  was  passionately  in  favor  of 
some  of  these  routes;  then  the  American  Government  resolved  (1870)  to  cause  the  Isthmus  to  be 
surveyed,  at  its  own  expense,  from  Tehuantepec  to  Darien.  The  explorations  lasted  three  years, 
and  were  still  incomplete . 

The  Congress  of  Geographical  Science,  which  met  at  Antwerp  in  1871  and  at  Paris  in  1875, 
gave  its  attention  to  the  subjec  t  of  an  interoceanic  canal.  At  this  latter  meeting  Mr.  de  Lesseps 
declared  that,  in  his  opinion,  the  authors  of  all  the  plans  entertained  up  to  that  time  had  committed 
' a  serious  error  by  examining  only  routes  for  canals  with  locl-s.  He  declared  that  an  interoceanic 
canal,  in  order  to  meet  all  the  requirements  of  commercial  navigation,  must  be  constructed  on  a 
level,  as  the  Sios  Canal  lutd  hen. 

This  formal  and  absolute  opinion  of  Mr.  Ferdinand  de  Lesseps  was  destined  to  prevail,  four 
years  afterwards,  before  the  International  Congress  of  Surveys.  It  was  not  fully  adopted,  how- 
ever, by  the  congress  of  1875,  which  confined  itself  to  expressing  the  following  wish: 

The  congrew  oxprciwna  the  wish  that  the  (government*  interested  in  the  conHtruction  of  an  interoceanic  canal 
will  have  the  survey*  for  inich  a  omal  made  with  as  much  activity  ait  possible,  and  that  they  will  adhere  to  the 
routes  which  offer  to  navigation  the  greatest  (anilities  for  access  and  traffic. 

But,  pending  the  intervention  of  the  Powers,  which  might  have  caused  a  vorv  long  delay, 
the  Society  of  Commercial  Geography  at  Paris  saw  fit  actively  to  pursue  the  solution  of  the 
problem.  It  had  ascertained,  from  the  debates  of  the  recent  congress,  that  the  world  was 
not  in  possession  of  full  topographical  information  concerning  the  American  Isthmus.  It 
was  convinced,  moreover,  that  it  was  impossible,  without  supplementary  surveys,  to  make, 
intelligently,  a  choice  of  a  route  that  should  Is?  based  upon  proofs  and  reasons.  Only,  the 
society  had  neither  the  resources  nor  the  credit  necessary  to  enable  it  to  undertake  the  costly 
explorations  which  had  to  be  made.  It  thought  proper  to  place  its  work  in  more  powerful 
hands,  and  to  that  end  it  organized.  March  24,  18i»i,  a  French  committee  to  examine  the  stdtject 
of  the  ctmstructum  of  an  interoceanic.  canal.  Mr.  de  lesseps  was  chosen  president  of  the 
committee;  Admiral  de  la  Boncierc  le  Noury  and  Admiral  Meurand  were  chosen  vuv-presidents; 
Messrs.  Daubrce,  Lcvasseur,  and  Dclcsse  (of  the  institute).  Count  Foucher  de  Careil,  and 
Messrs.  Malte-Bmn,  Cotard,  Maunoir.  Hertz  (Charles)  were  mcml>ers;  Mr.  Bionne  was  secretary. 

At  the  same  time,  General  Turr  and  Lucien  Napoleon  Bonaparte  Wvse  organized  a  civil 
association,  which  undertook  to  defray  the  expense  of  the  explorations,  and  before  the  close  of 
the  year  1876  an  international  exj>edition,  under  the  direction  of  Mr.  L.  N.  B.  Wyse,  was 
operating  on  the  ground.  It  finished  its  surveys  in  1878.  In  the  month  of  May.  1878.  Mr. 
L.  N.  B.  Wyse,  in  the  name  of  the  Civil  Association,  secured  from  the  Government  of  Colombia 
the  concession  of  the  ship  canal  to  bo  constructed  through  the  territory  of  that  country. 
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all  the  datA  which  it  had  collected.  We  will  briefly  review  the  work  of  that  congress,  which 
adopted  the  name  of  "The  International  Congress  of  Surveys  for  an  lnteroceanic  Canal. " 


The  International  Congress  of  Survevs  for  an  lnteroceanic  Canal  held  its  sessions  at  Paris 
from  the  15th  to  the  29th  of  May,  1879. 

The  135  members  who  composed  it  were  divided  up  into  live  large  commissions,  whose  titles 
were  the  following:  (1)  Statistics;  (2)  Economical  and  commercial  questions;  (3)  Navigation;  (4) 
Technical  questions;  (5)  Wavs  and  means. 

We  will  not  discuss  here  anything  but  the  conclusions  which  were  formulated  by  the  first 
and  fourth  commission*. 

M.  Levasseur,  member  of  the  institute,  was,  at  the  same  time,  president  and  reporter  of  the 
commission  of  statistics,  which  made  the  following  predictions  concerning  the  traffic  of  the  canal: 

In  ten  years  (in  1SS9),  before  which  time  the  canal  will,  in  all  probability,  not  bo  opened  to  traffic,  5,250,000 
ton*  at  least  will  probablv  represent  the  commercial  movement  of  the  two  ocean*,  and  about  2,000,000  lOBI  will 
represent  that  fraction  of  the  commercial  movement  between  the  East  ami  Europe  which,  as  it  seems,  may  tie 
diverted  from  the  route  now  followed,  in  order  to  take  that  of  the  American  Isthmus;  7,250,000  tons  in  the  aggregate. 

M.  Levasseur  took  care  to  forestall  any  voluntary  optimistic  or  erroneous  interpretation  of 
his  conclusions.  lie  called  attention  to  thefaet  that  they  did  not  mean  that  7,250,000  tons  would 
necessarily  take  the  route  of  the  canal  within  a  year  from  its  opening,  or  even  in  the  years 
following.  What  he  desired  to  ascertain  and  establish  was  the  capacity  of  the  double  reservoir 
by  which  the  canal  was  to  be  supplied,  offering  to  navigation  incontestable  advantages  over  the 
rival  routes  through  the  continent  or  to  the  south  of  the  American  continent. 

M.  de  Lesseps  was,  afterwards,  much  more  positive.  He  did  not  hesitate  to  consider  the 
estimate  made  by  M.  Levasseur  as  representing  the  certain  traffic  of  the  canal  as  soon  as  it  should 
be  put  into  operation. 

The  fourth  commission,  which  was  specially  charged  with  the  technical  examination  of  the 
various  routes,  had  M.  Duubrce.  member  of  the  institute,  for  its  president,  and  Voisin  Bey. 
formerly  director-general  of  the  work  on  tbe  Suez  Canal,  for  its  reporter.  It  carefully  examined 
all  the  plans  that  were  submitted  to  it-  Unfortunately,  those  plans  were  based  upon  incomplete 
data.  For  none  of  them  could  the  amount  of  work  to  be  done  be  accurately  determined.  As  to 
prices  and  terms  of  construction,  no  standard  of  comparison  and  no  precedent  were  available  in 
order  to  fix  them. 


the  inspiration  of  M.  do  Lesseps,  one  perceives  the  action  of  his  will,  so  persistent  In  forming  a 


long,  and  sometimes  very  heated.  It  clearly  appears,  however,  that  opposition  to  the  views  of 
M.  de  Lesseps  was  manifested  mainly  by  abstaining  from  voting.  Thus,  at  the  time  of  formu- 
lating their  opinion  concerning  the  conclusions  reached  in  the  report  of  Voisin  Bey,  40  members 
absented  themselves,  lo  abstained  from  voting,  and  only  19  voted,  16  of  whom  voted  in  the 
affirmative.    And  still,  those  conclusions  were  not  yet  wholly  absolute.    They  were  as  follows: 

The Technical  Commission  W  of  opinion  that  the  route  of  the  interooeanic  canal  should  lie  from  the  tilllf  of 
Limon  to  the  Day  of  l*anama;  and  it  particularly  recommend*  the  construction  of  a  whip  canal  on  a  level  in  that 
direction. 

The  prediction  was  made  that  the  time  necessary  for  the  construction  of  the  canal  would  lie 
twelve  years,  and  that  the  cost  of  the  work  would  be  1  milliard  (billion)  and  7o  millions. 
Supposing  that  the  interest  payable  in  the  meantime  would  amount  to  130,000,000,  the  total 
expenditure  was  to  be  1.2«M).0(H).(KX). 

The  conclusions  adopted  by  the  congress  in  full  session  secured  the  complete  triumph  of 
M.  de  Lesseps.    They  were  as  follows: 

The  congress  think*  that  the  construction  of  an  intcrucvanic  canal  on  a  constant  level,  which  is  so  desirable  in 
the  interest  of  commerce  and  navigation,  is  |>otwih!e,  and  t bat  such  ship  canal,  in  order  to  meet  the  indispensable 
facilities  of  access  ami  utilization  which  should  Is-  offered,  especially,  by  a  communication  of  thitt  kind,  should  be 
directed  from  the  (Julf  of  Limon  to  the  Bay  of  Panama. 

However,  in  order  to  appreciate  the  hearing  of  these  conclusions,  the  manner  in  which  the 
votes  were  divided  must  be  examined. 

Of  the  135  members  who  composed  the  congress,  37  wen-  absent  at  the  time  when  the  vote 
was  taken  and  only  98  voted.  The  votes,  for  almost  all  of  which  reasons  were  given,  were  as 
follows:  Not  voting.  12;  noes,  8;  ayes,  78. 


II. — THK  INTERNATIONAL  CONGRESS  OF  SURVEYS  FOR  AN  INTEROCEANIC  CANAL. 


(May  15-2W.  1H7».) 
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By  considering  the  names  of  those  who  abstained  from  voting,  of  those  who  were  absent, 
and  of  those  who  voted  no,  it  is  seen  that  M.  de  Ix*sseps  had  against  him  a  majority  of  the 
engineers  and  of  the  contractors  who  were  members  of  the  congress.  One  of  them,  Mr.  Kleitz, 
inspector-general  of  bridges  and  roads,  presented  in  support  of  his  negativo  vote  the  following 
remarkable  observations: 

I  do  not  adhere  to  the  conclusions  submitted  to  the  vote  of  the  congress,  because  they  seem  to  me  to  be  too 
positive  and  too  absolute. 

The  only  conclusions  which  Urns  far  deem  to  me  to  be  justified  bv  the  discussion  of  the  varum*  plan*  are  the 
following: 

1.  The  interoceanic  canal  should  extend  from  the  Gulf  of  Limon  to  the  bay  of  Panama. 

2.  The  surveys  submitted  to  the  rongress  are  not  sufficiently  thorough  to  render  it  |io8*ible,  without  fuller  infor- 
mation, to  declare  the  possibility  of  the  construction  and  operation  of  a  canal  on  a  level,  and  to  make  a  choice,  baaed 
upon  reasons  and  proofs,  between  that  system  and  that  of  a  canal  with  lock*. 

3.  The  solution  which  should,  if  isjssible,  be  accomplished,  is  that  of  a  canal  on  a  level,  because  such  a  solution 
is  better  adapted  to  a  largo  increase  of  traffic,  anil  to  securing  the  safety  and  rapiditv  of  the  pannage. 

•I.  In  case  the  construction  of  a  canal  on  a  level  should  give  rise  to  uncertainty,  to  too  serious  difficulties,  or  to 
excessive  expense,  a  canal  with  locks  would  probably  meet  the  requirements  of  maritime  navigation. 

These  sensible  observations  of  Mr.  Kleitz  were,  unfortunately,  not  listened  to.  The  Inter- 
national Congress  of  Surveys  for  an  I  (iter oceanic  Canal  closed  its  sessions  May  1ST!*.  M.  de 
Lesseps  announced  that  he* would  agree  to  place  himself  at  the  head  of  the  new  enterprise,  and, 
confiding  in  his  lucky  star,  he  uttered  these  words: 

If  a  general  who  has  won  his  first  battle  is  asked  whether  he  desires  to  win  another,  lie  can  not  refuse. 

It  is  interesting  to  remember,  after  what  has  just  been  quoted  of  the  observations  of  Mr. 
Kleitz,  and  especial]}-  in  view  of  the  present  plans,  that  the  idea  of  a  canal  through  the  Isthmus 
of  Panama,  comprising  an  inner  lake  formed  by  a  dam  across  the  Chagres  Valley,  had  already 
been  mentioned  and  submitted  for  discussion  to  tho  Congress  of  187ft. 

On  the  Panama  line  the  route  leaves  the  Chagres  Valley  at  Matchin;  the  height  of  the  water  course  is  14.80 
meter*  at  that  point;  taking  about  that  level  for  the  bottom  of  the  basin,  we  may  tlx  tin  water  plane  at  level  24;  that 
is  to  say,  a  little  below  the  height  of  the  highest  waters,  and  we  get  rid  of  the  Chagres,  whose  presence  near  the 
trenches  constitutes  an  increase  of  expense  and  a  considerable  augmentation  of  the  time  required  for  the  work. 

It  is  useless  to  raipe  the  summit  level  anv  higher,  it  is  doubtful  whether  that  represents  anv  saving,  owing  to 
the  cost  of  the  feeders,  which  will  alwavs  be  verv  far  from  securing  the  full  flow  of  the  river  for  the  requirements  of 
navigation,  as  is  done  by  the  arrangement  aforesaid. 

This  point  being  established,  we  might  doubtless  take  the  ordinary  canal  system  and  go  down  the  valley,  cutting 
it*  spurs. 

Here,  however,  the  abundance  of  water  offers  resources  that  are  unknown  in  the  temperate  tone*.  It  is.  further- 
more, very  dangerous  to  the  health  of  the  men  employed  in  the  works  to  dig  up  the  earth;  this  is  certainly  the 
greatest  difficulty  presented  by  this  work. 

The  establishment  of  an  artificial  lake  at  the  height  of  the  summit  level  does  away  with  all  these  inconveniences, 
while  it  replaces,  for  a  great  length,  a  canal  with  a  narrow  waterway  by  a  route  of  more  than  1 .000  meters  "f  mini- 
mum width,  in  which  vessels  may  sail  at  any  rate  of  speed  desired  and  may  pas*  each  other  without  the  turning 
out  place*. 

\Ve  should  thus,  at  this  low  altitude,  have  a  real  Bosphoras  (Bosporus),  extending  from  one  ocean  to  the  other, 
which  would  be  approached  through  short  stretches  of  water  and  flights  of  lock*  that  mulct  be  easily  and  rapidly 

PU  This  system  of  retention  of  water  was  proposed  at  Ui  Tuvra  bv  Mr.  Celler,  engineer  in  chief  of  bridges  and  roads; 
it  has  been  proposed  bv  M.  Rlanehct.  in  Nicaragua,  and  bv  others,  since  lHflO,  for  the  passages  of  Tchuantepee  and 
Darii  n;  hut  it  is  here  much  better  indicated  by  the  nature  of  the  locality  and  the  facilities  offered  by  the  Chagres 
Vallev  and  River. 

It  is,  we  repeat,  the  natural  method,  because  it  doe*  away  with  labor  and  with  the  unhealthinees  of  the  soil,  aud 
because  it  is  most  advantageous  to  navigation. 

Taking  the  plan  of  Messrs.  Wyse  and  Rcclus  for  greater  practicability,  we  reach  the  conclusion,  according  to 
the  above  <lata,  that  the  time  required  for  passage  thronith  such  a  canal  would  be  twelve  hour*,  while  in  a  canal  with 
a  narrow  waterway  and  on  a  level  it  would  l>e  ten  hours  and  a  half— that  is  to  say,  vessels  would  lose  an  hour  and  a 
half  in  the  t*ws«ire,  with  much  lens  chance  of  suffering  damage.  Following  up  this  calculation,  the  conclusion  is 
reached  that  the  loss  of  time  represents,  for  the  navigation  of  the  glolie,  a  capital  of  1,500,000  franc*,  and  a*  a  regard* 
the  cost  of  construction  a  saving  of  money  of  nearly  riOO.OOO.OOO  francs,  together  with  a  saving  of  six  years  at  least 
in  the  construction. 

It  is  evident  that  the  dams  in  the  valley  raising  the  water  plane  to  level  24  should  be  as  near  as  possible  to  the 
two  oceans;  the  desirable  |s>ints  are  the  mouth  of  the  Gatun  River,  kilometer  s  atnl  kilometer  «4.  where  thev  seem 
possible.  In  all  cases,  kilometers  22  and  U2,  which  are  the  termini  of  the  first  and  sixth  sections  of  the  plan,  are  per- 
fei-tlyjiractimble. 

The  maximum  depth  of  the  trench  would  lie  72  meters,  that  is,  12  meters  more  than  the  drain  of  the  City  of 
Mexico,  which  is  placed  in  volcanic  tufa  the  nature  of  which  is  by  no  means  good;  its  average  depth  is  HH.ftO  meters: 
here,  on  the  contrary,  the  hardness  of  the  rocks  furnishes  complete  security.  Its  cube  is  X,.V»3,000  meters,  aliout 
2.TH.00O.  meters  lieing  of  surface  earth. 

The  <lams  fixed  at  level  2i>  have  their  foundations  on  n  level  with  the  oceans  and  1.50  meters  below  the  bed  of 
the  river.  They  have  a  height  of  retention  of  22.MI  meters,  which  is  much  less  than  that  of  the  dams  of  the  Sig  and 
of  the  Habra  in  Algeria.  Several  valley  dams  in  France,  and  jiarticularly  in  Spain,  are  much  higher,  especially  those 
of  Saint- F.tienne  and  Madrid. 

At  this  height  it  is  jioasiblc  to  construc  t  with  earth,  which  work  is  both  economical  and  durable.  The  Tlelat 
dam,  in  Algeria,  is  of  the  same  height,  but  it  is  well  to  make  provision  for  concrete  dams,  mainly  for  the  avoidance 
of  uiihealtliiiiees  of  construction. 


Digitized  by  Google 


REPORT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 


201 


The  Chagrea  drains  20  meter*  in  five  month*.  Its  deflection  (or  the  purpose  of  allowing  dredging  and  the 
establishment  of  foundation.1*  in  its  bed  presents  no  difficulties. 

A  series  of  five  |i>cks  would  be  attached  to  the  dam.  By  this  mean*  the  maneuvering  would  be  very  rapid.  A 
set  of  machined  would  lie  established  there,  and  it  is  prolable  that,  with  the  aid  of  a  reduction  of  the'  ntimher  of 
gates,  the  noeeage  would  be  made  in  an  hour  and  a  quarter.  If  thin  were  ho,  le*n  trouble  and  low  of  time  would  be 
met  with  than  with  a  canal  on  a  level  and  with  a  narrow  waterway. 

The  ebb  locks  would  form  the  six  locks  of  the  series,  which  would  reduce  the  time  lost  in  the  canal  and  the 
amount  of  the  work  on  the  short  lengths  w  ith  a  narrow  waterwav. 

Two  weirs  of  the  tola!  length  of  SOU  meters  would  lie  established  near  the  damp,  probably  by  means  of  small 
trenche*  in  the  neighboring  vallevs;  their  absolute  geenritv  can  alwavs  be  guaranteed  hv  the  riprap  and  piles  at  their 
foot. 

In  extraordinary  freshets,  giving  l,.'J0O  meters  per  second,  the  layer  of  outflowing  water  would  be  than  1 
meter  thick-,  the  current  in  the  trench  would  be  regulated  by  the  length  of  the  dam  toward  the  Pacific. 

If  things  are  established  in  this  manner  the  water  plane  is  kept  at  its  maximum,  its  variations  t»eing  prevented. 
This  is  obeying  natural  Uwb  while  profiting  by  them  and  regulating  them. 


In  order  to  construct  a  canal  on  a  level  through  the  I-t  hmus  of  Panama,  the  rout*  for  which 
had  been  tixed  upon  in  a  general  way  by  the  International  Congress  of  Surveys,  an  association 
was  immediately  organized  under  the  name  of  "The  Universal  Intcroceanie  Canal  Company;"  ita 
capital  was  to  he  400,000,000  francs,  represented  by  800,000  shares  of  .100  francs  each. 

The  public  subscription  was  opened  in  Kurope  and  America  on  the  *»th  and  7th  of  August, 
1879.    It  was  not  a  success.    Only  30,000,000  were  subscribed  for. 

Bitter  attacks  had  been  made  upon  the  enterprise.  The  amount  of  cost  estimated  was  criti- 
cised as  being  too  small,  and  the  amount  of  the  receipts  estimated  was  criticised  on  the  ground 
that  it  was  too  large.  From  a  political  point  of  view  it  was  sought  to  arouse  fears  of  hostility 
on  the  part  of  the  United  States  of  America. 

While  under  prosecution  Mr.  Charles  de  Lesseps  explained  the  causes  of  this  violent  opposi- 
tion, and  showed  now  his  father  had  succeeded  in  putting  a  stop  to  it.  He  was  obliged  to  consent 
to  put  the  financial  management  of  the  enterprise  in  the  hands  of  a  group  of  persons  connected 
with  journalism  and  finance,  who  undertook  to  render  public  opinion  favorable  to  the  enterprise. 
It  is  not  for  us  to  dwell  upon  this  point. 

On  the  other  hand,  however,  in  order  to  meet  the  repeated  criticisms  of  the  insufficiency  and 
inaccuracy  of  the  first  estimates  Mr.  de  Lesseps  decided,  that  new  surveys  should  bo  made.  "  In  a 
letter  bearing  dato  of  August  14,  1*79,  in  which  he  admitted  that  the  issue  of  the  (Uh  and  7th  of 
that  month  had  not  been  successful,  he  announced  that  those  supplementary  surveys  would  be 
made  with  the  approval  of  Mr.  Couvreux  and  his  associates,  and  that  it  would  not  be  until  his 
return  from  the  isthmus  that  he  would  definitely  organize  the  Interoceanic  Canal  Company. 


M.  de  Lesseps  embarked  December  8,  1879.  at  St.  Nazaire  for  Colon,  where  he  landed  on 
the  30th  of  that  month. 

An  international  technical  commission  accompanied  him.  The  organization  of  this  commission 
had  been  provided  for  and  the  work  to  be  done  by  it  had  been  defined  by  the  concession  law. 
According  to  article  1,  section  3,  of  that  law,  it  was  to  make  the  final  surveys  on  the  ground 
and  to  tix  upon  the  route  of  the  line  of  the  canal.  It  was,  moreover,  charged  with  replying,  by 
the  results  of  its  surveys,  to  the  criticisms  of  the  opponents  of  the  new  enterprise,  or  simply 
to  the  observations  of  those  who  did  not  look  without  fear  into  a  dark  future. 

On  the  14th  of  February,  18M>,  the  International  Survey  Commission  decided  upon  the  con- 
clusions of  its  report  determining  the  final  conclusions  concerning  the  construction  of  the  Panama 
Canal. 

Notwithstanding  our  desire  to  state  nothing  but  facts,  we  can  not  help  here  referring  to  the 
hute  with  which  the  supplemental  surveys  of  the  colossal  work  that  was  about  to  be  undertaken 
were  made. 

The  estimates  for  the  work  proper,  prepared  by  the  international  commission,  amounted  to 
843,000,1100  francs.  The  commission  at  the  same  time  expressed  the  opinion  that  with  a  good 
and  judicious  organization  the  work  could  be  finished  in  tii/ht  y««r».  It  was.  as  compared  with 
the  conclusions  of  the  congress,  a  reduction  of  200,000.000  franc's  in  the  total  cost  and  a  saving  of 
four  years  in  the  time  to  be  employed  in  the  construction. 

M.  Ferdinand  de  Lesseps,  however,  thought  that  he  could  still  further  reduce  the  estimates 
of  the  international  commission,  although  they  were  already  notably  lower  than  those  of  the 
technical  commission  of  the  congress  of  1879.  He  stated  the  reasons  of  the  reductions  made  by 
him,  in  a  note  written  on  the  22d  of  February,  188",  on  the  steamer  which  took  him  from  Colon 
to  New  York.  It  was  necessary,  according  to  him,  to  provide  for  an  expenditure  of  only 
658,000,000  francs;  and,  in  his  opinion,  the  amount  that  would  be  saved  in  the  excavation 
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"  would  fully  offset  the  interest  payable  to  the  shareholders  on  the  capital  expended  during  the 
construction." 

Now.  if  we  refer  to  the  conclusions  reached  by  the  congress,  we  find  that  the  estimates 
furnished  by  them,  viz,  1,200,000,000  francs  and  twelve  years,  appeared  insufficient  to  many  of 
its  members,  who  were  experienced  engineers  and  contractors,  for  the  construction  of  a  canal  on 
a  level.  Nevertheless,  Mr.  Ferdinand  de  Lesseps  thought  that  he  could  reduce  them  nearly  50 
per  cent. 

If  we  further  observe,  as  we  shall  hereafter  show,  that  the  amount  of  work  to  be  done  had 
been  inaccurately  estimated,  the  events  about  to  follow,  together  with  all  their  consequences,  can 
easily  be  foreseen. 

V. — THE  COUVREUX  AND  HERSENT  CONTRACT — SUCCESS  OF  THE  SECOND  ISSUE  OF  SHARES. 

Let  us  now  briefly  refer  to  the  journeys  made  by  Mr.  de  Lesseps,  on  his  return  from  the 
isthmus  with  a  view  to"  promoting  the  enterprise,  to  the'United  States,  England,  Belgium,  Holland, 
and  in  France. 

The  speeches  delivered  in  these  different  countries  clearly  show  the  views,  or,  more  accurately, 
the  state  of  mind,  of  Mr.  de  Lesseps  and  his  partisans,  whom  he  had  caused  to  share  his  faith,  his 
enthusiasm,  and  his  temeritv.  As  we  wish  to  forget  and  conceal  nothing,  we  must  point  out,  at 
the  same  time,  in  these  public  demonstrations,  the  part  taken  by  self-esteem  and  by  interests 
superexcited  by  such  an  enterprise. 

The  previous  successes  of  Mr.  de  Ixvweps,  and  his  personal  prestige,  seemed  to  justify  his 
optimism  and  boldness. 

We  must  cite,  as  an  instance,  a  speech  delivered  at  Brussels,  May  •!,  18S0,  in  which  Mr.  A. 
Couvreux,  jr.,  stated  that  his  firm  would  undertake  the  construction  of  the  Panama  Canal,  the 
cost  of  which  it  estimated  at  only  ~>Ii£,OQO,OQ0  franc*. 

This  new  reduction  of  the  estimates  of  the  international  commission  was  the  result  of  an 
estimate  made  upon  the  following  basis:  It  had  been  supposed  that  the  new  surveys  made,  and 
even  the  results  of  the  first  preparatory  work,  would  confirm  the  amount  of  work  as  estimated 
fey  the  international  commission. 

Messrs.  Couvreux  &  Hersent  likewise  thought  that  the  application  of  the  improvements 
recently  made  in  machinery  for  boring  and  digging  would  render  it  possible  to  reduce  the  unit 
prices  fixed  by  the  congress  of  Paris  and  accepted  by  the  international  commission. 

The  total  of  512,000,000  francs  represented  the  cost  of  extraction  and  of  the  partial  employ- 
ment in  tho  construction  of  dams,  of  the  75,000,000  cubic  meters,  which  expense  was  estimated 
at  4<>6,O98,0O0  francs,  increased  by  45,902,000  francs  for  contingent  work  and  accessories  not 
specified. 

At  the  time  to  which  we  are  now  referring,  viz,  in  1880,  no  one  can  be  accused  of  bad  faith. 
It  is,  moreover,  with  a  real  feeling  of  sadness  that  we  now  read  the  following  passage  of  the 
speech  which  we  are  considering: 

It  is  certain  Uiat  these  price*  are  still  in  excess  of  the  truOi,  and  if  the  fnture  shows  that  the  estimates  now 
adopted  have  not  been  reached,  the  wisdom  of  those  who  have  prepared  them  must  not  be  impugned,  but  their  wise 
foremght  mart  be  recognized  in  the  performance  of  so  gigantic  a  task,  which  in  to  be  accomplished  in  mich  new  and 
almost  unknown  regions. 

M.  Ferdinand  de  Lesseps  was,  in  fact,  in  full  accord  with  Messrs.  Couvreux  &  Hersent. 
These  gentlemen  had  expressed  to  him  their  readiness  to  organize  the  enterprise  and  to  do  the 
work  for  the  account  of  the  company  until  the  ship  canal  should  be  entirely  completed. 

The  performance  of  the  work  was  divided  into  two  parts: 

1.  The  period  of  organization,  which  was  to  last  about  two  years,  and  during  which  the 
greater  part  of  the  material  was  to  be  prepared,  as  was  the  greater  part  of  the  installations;  the 
work,  moreover,  was  to  be  comiuencea  at  several  points,  so  that  an  exact  estimate  of  the  cost 
would  render  it  passible  to  fix  the  unit  prices. 

2.  The  period  of  enterprise  proper,  which  was  to  last  six  years,  and  was  to  be  regulated  by 
a  special  agreement  based  upon  the  unit  prices  resulting  from  "tho  work  already  done,  and  to  be 
definitely  decided  upon  by  the  company  and  Messrs.  Couvreux  &  Hersent. 

Consequently ,  Messrs.  Couvreux  A  Hersent,  acting  with  the  regular  powers  of  the  company, 
were  to  form,  both  at  Paris  und  Panama,  an  organization  for  the  direction  of  surveys,  and  after- 
wards for  the  direction  of  work.  After  having  made  the  surveys  and  caused  to  be  constructed 
the  plant,  prepared  the  work  yards,  etc.,  they  were  to  decide  the  technical  or  other  questions 
connected  with  the  execution  of  the  works  themselves. 

Before  the  expiration  of  the  two  years  fixed  upon  as  the  period  of  organization,  installa- 
tion, construction  of  plant,  and  useful  tests.  Messrs.  Couvreux  &  Hersent  were  to  submit  to 
the  company  the  unit  prices  that  were  to  serve  as  a  basis  for  the  organization  of  a  joint-stock 
enterprise. 
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Tho  unit  prices  being  fixed  by  common  consent,  the  work  was  to  be  done  by  Messrs.  Couvreux 
&  Herscnt  for  the  account  of  the  company,  and  when  tho  work  should  l»e  finished  the  following 
settlement  was  to  be  made:  A  total  and  exact  addition  was  to  be  made,  but  without  interest,  or 
all  sums  expended,  with  the  exception  of  the  expenses  of  tho  superior  management  of  the  com- 
pany and  those  of  the  service  of  inspection.  Furthermore,  the  general  amount  of  all  the  work 
done  was  to  be  computed,  and  the  unit  prices  fixed  upon  were  to  be  applied  to  the  quantities 
ascertained.  The  difference  between  the  two  results  was  to  be  the  proht  realized  by  the  joint- 
stock  enterprise,  and  that  profit  was  to  be  wholly  divided,  according  to  a  special  agreement  to 
be  made  for  that  purpose,  by  the  company  and  the  contractors.  In  the  meantime,  and  for  the 
first  period  only,  the  contractors  were  to  receive  a  bounty  of  6  per  cent  on  tho  total  amount  of 
the  expenditures. 

In  this  situation  tho  issue  of  the  7th,  8th.  and  9th  of  December,  1880,  took  place.    It  was 
for  800,000,000  francs,  represented  by  600,000  shares  at  500  francs  each. 
The  issue  was  subscribed  for  twice. 

In  order  to  attain  this  end  what  declarations  and  assertions  had  been  made  to  the  public? 
It  hud  been  told  that — 

An  international  technical  commission  having  met  on  the  spot  (at  Panama),  had  declared 
that  a  ship  canal  was  practicable. 

The  contractors,  Messrs.  Couvreux  &  Ilersent.  had  presented  their  estimates,  and  declared 
that  the  construction  of  the  canal  would  not  cost  500,000,000  francs,  and  would  last  eight  years. 

Tho  estimate  of  an  annual  traffic  assuring  a  revenue  of  (10,000,000  francs  on  6,000,000  tons 
was  to  l>e  considered  as  below  the  reality,  and  the  revenue  would  be  larger  than  had  been  supposed. 

The  Americans  had  recognized  that  the  work  of  piercing  tho  Isthmus  of  Panama  would  be 
an  essentially  international  work,  done  for  the  benefit  of  all,  and  that  its  neutrality  would  be 
guaranteed  by  the  concession  itself,  and  would  bo  alwolutc,  which  would  secure  the  unrestricted 
cooi>eration  of  the  wealthy  and  powerful  American  banks. 

Until  the  close  of  the  year  1882  Messrs.  Couvreux  &  Hersent  prosecuted  the  surveys  and  the 

G?liminary  work  of  the  canal.  On  the  31st  of  December,  1882,  they  wrote  to  Mr.  Ferdinand  de 
sseps.  proposing  to  him  the  annulment  of  their  contract,  declaring,  however,  that  they  were 
prepared  to  inaugurate  the  second  period,  the  period  of  construction  proper,  on  the  terms  pro- 
vided in  the  contract;  that  is  to  say,  on  the  basis  of  the  unit  prices  resulting  from  tho  work 
which  had  already  been  done.  They  added,  however,  that  it  was  their  duty  to  call  attention  to 
the  fact  that  such  an  agreement  would  l>c  onerous  to  the  company.  It  had  happened,  as  ought 
to  have  been  foreseen,  that  during  the  period  of  preliminary  organization  and  installation  the 
cost  price  of  the  work  performed,  burdened  with  a  large  amount  of  general  and  divers  expendi- 
tures, increased  by  groping  in  the  dark  and  by  special  inexperience  with  regard  to  the  conditions 
prevailing  on  the  Isthmus,  was  found  to  be  very  high. 

Messrs.  Couvreux  &  Ilersent  observed,  moreover,  that  they  had  found  that  the  system  of 
the  division  of  contracts  would  meet,  better  than  any  other,  the  actual  requirements  of  the  situa- 
tion, in  that  it  would  permit,  first,  a  test  of  the,  different  methods,  and  consequently  a  more 
speedy  performance  of  the  work.  It  was  this  system  of  small  contracts  that  was  adopted  on  the 
tonus"  which  we  will  mention  hereafter,  from  1883  up  to  the  close  of  1885. 

VI. — THF.  SUFKKIOH  AUVISOKY  COMMISSION  KOK  T1IK  WOHK. 

Karly  in  the  year  1881,  Mr.  de  lessens,  thinking  that  the  new  and  detailed  surveys  which 
had  been  going  on  since  the  organization  of  the  company  were  sufficiently  far  advanced  to  render 
it  possible  to  decide  upon  definite  plans  for  certain  sections  of  the  canal,  created  a  superior 
advisory  commission  for  the  work,  which  was  to  act  as  a  technical  l>oard,  and  to  give  its  opinion 
with  regard  to  all  plans.    This  commission  was  composed  of: 

Mr.  Lefebure  de  Fourcy,  inspector-general  of  bridges  and  roads,  president. 

Mr.  Daubree,  inspector-general  of  mines,  director  of  the  school  of  mine.-,  member  of  the 
institute,  vice-president. 

Mr.  Dirks,  engineer  in  chief  of  the  Watcrstaat  in  Holland,  vice-president. 

Mr.  Botltan,  engineer  of  the  corps  of  mines. 

Commander  Uioia,  an  Italian  engineer. 

Mr.  de  la  Gournerie,  inspector-general  of  bridges  and  roads,  member  of  the  institute. 
Admiral  .Turien  de  la  Graviore,  member  of  the  institute. 

Mr.  Lnlunne,  inspector-general  of  bridges  and  roads,  memltcr  of  the  institute. 

Mr.  Laroche,  engineer  in  chief  of  bridges  and  roads,  formerly  engineer  of  the  Suez  Canal. 

Mr.  Larousse,  hydrographie  engineer,  formerly  engineer  of  the  Suez  Canal. 

Mr.  Oppermann,  engineer  in  the  corps  of  mines. 

Mr.  Pascal,  inspector-general  of  bridges  and  roads,  engineer  in  chief  of  the  port  of 
Marseilles. 
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Mr.  Ruelle,  engineer  in  chief  of  bridges  and  roads,  director  of  construction  of  the  railroads 
of  P.  L.  11. 

Voisin  Bey,  inspector-general  of  bridges  and  roads,  formerly  director-general  of  work  on 
the  Suez  Canal. 

Mr.  Dauzats,  consulting  engineer  of  the  company,  secretary. 

Subsequently  several  new  members  were  designated,  and  in  particular  Mr.  Jacquet,  inspector- 
general  of  bridges  and  roads,  who  made,  on  his  return  from  the  Isthmus,  whither  he  went  in  1!>86, 
contemporaneously  with  Mr.  A.  Roussau,  an  important  report. 

We  desire  to  call  to  mind  thai  the  functions  of  the  Commission  were  of  a  purely  advisory 
character.  The  engineers  who  composed  it  took  no  part  whatever  in  the  construction— that  is  to 
say,  in  the  preparation  and  control  of  the  contracts  and  of  the  works. 

We  have  thought  proper  to  give  their  names  and  to  point  out  the  importance  of  their  posi- 
tions and  functions,  in  order  to  have  an  opportunity  to  show  once  more  that  Mr.  de  Lesseps  was 
able  to  cause  eminent  engineers  to  share  his  views  regarding  the  practicability  of  the  construction 
of  a  canal  on  a  level.  His  personal  influence  was  so  great  that  none  of  these  men,  and  none  among 
them  could  be  suspected,  was  willing  or  bold  enough,  perhaps,  to  concern  himself  about  the 
financial  consequences  of  the  work. 

VII.  —  PURCHASE  OF  THE  SHARES  OF  THE  PANAMA  RAILROAD  COMPANY. 

We  must  call  attention  to  an  important  act  of  the  company  which  took  place  at  this  time.  It 
was  the  purchase  of  almost  all  the  shares  of  the  American  company  owning  the  railroad  from  Colon 
to  Panama.    On  this  subject  a  few  retrospective  explanations  are  necessary. 

An  American  company,  organized  in  New  York  in  April,  1S49,  secured  from  the  Govern- 
ment of  the  United  States  of  Colombia,  April  15,  lhoO,  a  concession  for  a  railroad  between  Colon 
and  Panama.  That  first  concession  was  modified  in  18t>7  so  as  to  guarantee  to  the  American 
company,  with  certain  reservations,  the  exclusive  monopoly  of  any  means  of  communication 
(canals, 'roads,  etc.)  crossing  the  Isthmus  of  Panama  from  one  ocean  *to  the  other  as  far  as  the 
limits  of  a  certain  determinate  zone. 

The  ship  canal  which  was  to  connect  the  two  oceans  passed  into  the  zone  reserved  for  the 
railroad  company;  but  among  the  reservations  made  by  the  Government  of  Colombia  was  the 
right  to  grant  a  "concession  for  piercing  a  ship  canal,  the  terms  being  specified  on  which  that 
right  should  be  exercised. 

Iti  short,  the  railroad  company  could  not  oppose  the  opening  of  the  canal,  but  it  had  a  right 
to  demand  from  the  owners  of  that  competing  thoroughfare  an  indemnity  which  it  was  obliged 
to  share  with  the  Colombian  Government.  Mr.  de  Lesseps  thought  that  the  procedure  provided 
for  by  the  law  governing  the  concession,  with  a  view  to  enabling  the  two  companies  to  reach  an 
arrangement,  would  cause  the  loss  of  a  great  deal  of  time.  Now,  it  was  indispensable  that  such 
an  arrangement  should  he  made,  for  not  only  was  the  practical  use  of  the  railroad,  which  follows 
the  line  of  the  canal  almost  exactly,  necessary  to  the  progress  of  the  work,  but  also  the  land,  the 
wharves,  and  quays  belonging  to  the  railroad  had  to  fie  utilized  on  the  best  terms  by  the  canal 
company. 

Mr.  F.  de  Lesseps  preferred  to  negotiate  the  purchase,  pure  and  simple,  of  the  majority  of  the 
shares  of  the  railroad  eomjiony,  as  the  American  law  gave  the  most  ample  powers  to  the  owner 
of  the  majority  of  the  shares  of  the  company.  He  thought  that  he  found  in  this  manner  of  pro- 
ceeding two  important  advantages:  In  the  first  place,  no  modification  was  made  in  the  American 
constitution  of  the  Panama  Railroad  Company,  and,  in  the  second  place,  the  canal  company 
secured,  in  the  most  simple  and  speedy  manner,  the  necessary  influence  over  the  railroad 
company. 

VTII. — THE  SMALL  CONTRACTS. 
(1883-1886.) 

We  have  seen  how  the  contract  of  Messrs.  Couvreux  &  Ilersent  came  to  an  end.  The 
company  was  obliged,  in  consequence,  to  secure  some  one  to  take  charge  of  the  direction  of  the 
work.  It  assigned  this  task  to  Mr.  Dingier,  engineer  in  chief  of  bridges  and  roads,  who  went 
to  Panama  in  the  month  of  February.  I  SSL 

This  was  in  reality  the  second  period  provided  for  from  the  outset  -  the  period  of  construc- 
tion, properly  so  called,  of  the  canal  which  was  then  beginning  to  be  built.  Numerous  work 
yards  were  opened  or  prepared  all  along  the  line  of  the  canal.  The  highest  peaks  that  the  cannl 
met  with  were  attacked.  Thus  was  to  be  obtained,  following  the  route,  a  succession  of  platforms, 
more  or  less  extensive  and  of  various  heights.  Thus  was  prepared  the  installation  of  large  work 
yards  best  suited  to  permitting  the  most  active  and  regular  operation  possible. 
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Whilo  ho  was  organizing  the  work  yards.  Mr.  Dingier  examined  the  entire  plan  for  a  sea- 
level  canal.  His  report  is  the  only  full  statement  of  the  question  that  has  l>een  made.  It  is  a 
voluminous  document,  and  can  not  be  readily  analyzed.  It  received  the  approval  of  the  superior 
advisory  commission. 

The  general  provisions  of  the  plan  were  tho  following:  The  canal,  which  had  its  origin  in 
Limon  Bay,  at  Colon,  on  the  Atlantic,  was  established  as  far  as  Obispo,  for  about  45  kilometer*, 
at  the  very  bottom  of  the  Chagres  Valley;  it  then  crossed  the  chain  of  the  Cordillera*,  which 
separates  the  Atlantic  from  the  Pacific  Ocean,  between  kilometers  45  and  5(5,  and  finally,  bevond. 
developed  itself  in  the  valley  of  the  Rio  Grande  as  far  as  deep  water  in  the  Pacific,  near  the  islaud 
of  Xaos.  in  the  Hay  of  Panama. 

The  length  of  the  lino  was  74  kilometers.    The  width  of  the  canal  at  bottom  was  to  be  22 
meters,  and  it  was  to  bo  !•  meters  deep. 

In  order  to  moderate  and  regulate  the  floods  in  the  Chagres,  the  flow  of  which  may  rise  from  • 
20  cubic  meters  at  low  water  to  2,<N>0  cubic  meters  when  there  is  a  high  flood,  a  large  dam  had 
been  projected  at  Gamboa  across  the  valley  of  the  Chagres,  creating  a  reservoir  capable  of  stor- 
ing a  part  of  the  water  of  the  floods.    Their  flow  being  thus  reduced,  the  water  of  the  Chagres 
and  its  affluents  were  to  be  borne  to  the  sea  by  deflections  opened  on  each  side  of  the  canal. 

The  cube  of  the  excavations  to  I  Hi  made  was  at  least  120,000,000  meters,  or  45,000,000  meters 
more  than  had  been  estimated  by  the  international  commission,  and  75,000,000  more  than  the 
congress  hail  indicated.  Notwithstanding  this  enormous  increase  in  the  amount  of  work,  M.  do 
Lcsseps  adhered,  in  1SS3  and  1884,  to  his  assertion  that  the  canal  would  bo  finished  in  1888. 

It  was  not  until  the  meeting  of  the  shareholders  took  place,  July  2JI,  1885,  that  M.  de  Les- 
sens began  to  modify  his  preceding  declarations.  The  date  of  the  completion  of  the  canal  was 
deferred  until  the  month  or  Jul v,  1 88!t.  and  tho  estimate  of  tho  congress  of  187!)  was  again  adopted 
for  fixing  the  total  expense  at  about  $1,200,000,000. 

Still,  notwithstanding  the  reiterated  assertions  and  assurances,  it  became  evident  that  the 
organization  and  progress  of  the  work  woidd  not  permit  the  programme  which  had  been  estab- 
lished on  the  preceding  ba.-is  to  Ins  carried  out.  While  it  was  declared  that  the  yield  of  the 
work  yards  was  increasing  progressively,  it  began  to  be  realized  that,  notwithstanding  the  great- 
est efforts,  it  would  be  impossible  to  finish  the  work  within  the  time  and  with  tho  capital  reck- 
oned upon.  In  the  month  of  Jul  v.  1885,  hardly  one-tenth  of  the  total  cubic  amount  of  earth  had 
been  excavated;  that  is  to  say.  of  120,000,000  cubic  meters  but  12.000,000  cubic  meters  had  boon 
excavated. 

We  have  now  come  to  a  time  when  the  enterprise  was  severely  criticised  and  passionately 
discussed.  The  credit  of  the  company  began  to  be  shaken.  M.  de  Lcsseps  now  thought  neces- 
sary to  appeal  to  the  Government,  which  he  did  in  a  letter  hearing  date  of  May  27,  1885,  whereby 
he  asked  for  authority  to  issue  lottery  bonds.  This  fir*t  request  (which  had  no  result,  as  will  be 
soon  hereafter)  was  the  beginning  of  an  evolution  in  the  programme  for  the  construction  of  a 
canal  on  the  level. 

IX. — THE  LARGE  CONTRACTS  (ENTERPRISES). 
(1885-1887-1889.) 

We  have  hitherto  seen  set  on  foot,  under  the  direction  of  Mr.  Dingier,  a  numerous  series  of  con- 
tracts of  varying  importance,  but  none  of  which  was  charged,  within  its  limits,  with  the  complete 
construction  of  a  canal  on  a  level.  We  have  likewise  said  that  the  amount  yielded  by  the  work 
yards  of  these  different  enterprises  was  too  small,  notwithstanding  their  progressive  increase,  to 
render  it  possible  to  foresee  or  hope  for  the  completion  of  the  canal  at  the  time  fixed. 

The  company  realized  that  it  must  make  a  great  effort  in  order  to  retain  the  confidence  of  the 
public.  On  the  one  hand,  it  sought  to  support  its  assertions  relative  to  the  performam-o  of  the 
work  by  engagements  entered  into  by  contractors.  It  endeavored,  on  the  other  hand,  to  strengthen 
its  credit  by  governmental  intervention,  which  was  manifested  by  the  grant  of  a  special  favor 
which  had  already  been  extended  to  the  Suez  Canal  Company. 

Let  as  examine  in  the  first  place  the  organization  adopted  by  the  company  in  order  to  secure, 
as  it  thought,  the  completion  of  a  canal  on  a  level  tiefore  the  close  of  the  year  1889. 

The  canal  was  divided  into  five  large  sections,  each  of  which  was  intrusted  to  a  general 
enterprise,  except  on  the  first  25  kilometers  on  tho  Atlantic  side,  where  two  enterprises  were 
working  side  by  side.  These  were  the  American  Contracting  and  Dredging  Company  and  the 
Jacob  enterprise. 

Messrs.  Vignaud,  Rarbaud,  Blanleuil  &  Co.  were  to  do  the  work  between  kilometer  2<>  and 
kilometer  44. 

The  Public  Works  and  Construction  Company  had  charge  of  that  pirt  of  the  large  trench 
comprised  between  kilometer  44  and  kilometer  53".  tio,  as  wellas  of  the  Chagres  dam. 


Digitized  by  Google 


206  REPORT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 

The  deepest  trench,  that  of  the  Culebra  (from  kilometer  63.00  to  kilometer  50),  was  conceded 
to  an  Anglo-Dutch  enterprise,  whose  contract  was  assumed  in  the  course  of  the  year  ISSO  by  the 
firm  of  Artigue,  Sondercggor  &  Co. 

Finally,  Messrs.  Baratoux,  Letellier  &  Co.  were  to  dig  the  canal  from  kilometer  65.450  to 
its  extremity  in  the  Pacific  Ocean. 

All  these  contractors  had  engaged  to  complete  the  work  intrusted  to  them  before  the  close 
of  the  year  188i». 

Mr.  Dingier  was  succeeded,  as  director  of  the  work,  by  Mr.  L£on  Boyer.  A  mission  to 
the  Isthmus  was,  furthermore,  confided  by  the  management  of  the  company  to  one  of  the 
meinl>ers  of  the  superior  advisory  commission,  viz,  Mr.  Jacquet,  inspector-general  of  bridges 
and  roads. 

Finally,  early  in  the  year  1SS0,  M.  Ferdinand  de  I^esseps  himself  went  to  Panama,  accom- 
panied by  M.  Charles  do  Lesseps,  by  some  of  the  high  officers  of  the  company,  by  delegates  of 
the  chambers  of  commcrco  of  Marseilles,  Kouen,  Bordeaux,  and  St  Nazaire,  and  by  various 
prominent  Englishmen  and  Americans.  We  will  also  mention  Mr.  Pescheck,  an  engineer  attachod 
to  the  emlmssy  of  Germany  at  Paris,  who  afterwards  became  a  member  of  the  superior  advisory 
commission  for  the  work. 

M.  Ferdinand  do  Ijesseps  returned  to  France  at  the  close  of  the  month  of  March,  1SS6,  with 
his  traveling  companions.  He  immediately  announced  that  he  felt  the  utmost  confidence  in  the 
speedy  completion  of  the  canal. 

At  this  very  time  two  statements  were  made  in  favor  of  the  declarations  made  and  the  hopes 
entertained  by  M.  F.  de  Lesseps.  The  first  was  a  report  of  the  commission  on  ]>etitions  of  the 
Chamber  of  Deputies.  A  large  number  of  stockholders  and  bondholders  of  the  Panama  Canal 
Company  had  petitioned  that  that  company  should  be  authorized,  as  the  Suez  Canal  Company 
had  been,  to  issue  lottery  bonds.  The  commission  was  unanimously  of  opinion  that  the  authority 
asked  for  should  be  quickly  granted  to  M.  de  Lesseps,  and  referred  the  matter  to  the  competent 
ministers. 

The  second  is  found  among  the  very  favorable  reports  of  the  representatives  of  the  chambers 
of  commerce  who  had  accompanied  M.  F.  tie  Lesseps  to  the  Isthmus.  To  these  were  joined 
indorsements  of  those  same  chambers  of  commerce  and  of  various  general  boards. 

During  this  time  the  great  enterprises  recently  constituted  were  organized  and  set  on  foot 
on  the  isthmus.  It  was,  a  priori,  certain,  and  it  was  soon  but  too  evident  that  they  would  be 
powerless  to  meet  their  engagements.  Three  experienced  engineers  charged,  under  different 
titles,  with  a  distinct  mission  of  examination  and  inspection,  were  then  on  the  Isthmus.  Not  one 
of  them  hesitated  to  declare  that  the  hopes  entertained  by  M.  F.  de  Lesseps  were  without 
foundation. 

The  first  was  Mr.  Armand  Rousseau,  then  engineer  in  chief  of  bridges  and  roads,  ex-deputy, 
ex-assistant  secretary  of  state  at  the  ministry  of  public  works,  whom  the  Government,  before 
formally  complying  "with  the  request  of  M.  de  Lesseps,  had  delegated  on  the  Isthmus  to  make  a 
report  to  it  on  the  situation  of  the  case. 

Mr.  Rousseau  did  not  conceal  the  fact,  in  the  whole  course  of  his  report,  that  the  completion 
of  the  canal  with  the  resources  estimated  and  within  the  time  announced,  seemed  to  him  to  )>e 
more  than  problematical,  unless  the  company  should  decide  to  make  important  reductions  and 
simplifications  in  its  plans,  that  is  unless  it  should  build  the  canal  with  locks.  Although  Mr. 
Rousseau  did  not  formal  I  v  give  this  advice,  it  was  doubtless  because  he  thought  that  the  official 
character  of  his  mission  didnot  permit  him  to  do  so. 

The  second.  Mr.  Jacquet.  inspector-general  of  bridges  and  roads,  came  to  the  Isthmus,  hav- 
ing been  sent  by  the  company  itself.  The  conclusions  reached  by  him  in  his  report  are  very 
clearly  stated,  and,  it  must  be  admitted,  are  very  coin ageous  if  his  position  is  considered  as  a 
representative  of  the  company,  and  if  the  state  of  mind  is  known  which  still  prevailed  at  that  time, 
among  the  backers  and  friends  of  M.  de  Lesseps. 

Mr.  Jacquet  declared  that,  after  having  visited  the  work  yards  and  having  realized  the  diffi- 
culties of  the  enterprise,  ho  had  readied  the  conviction  that  it  was  necessary  to  renounce  the 
completion  of  tho  canal  on  a  level,  and  to  adopt  the  plan  of  a  canal  with  locks  on  the  very  line  of 
the  canal  in  course  of  construction. 

The  third  engineer  whose  opinion  we  must  mention  was  Mr.  Leon  Boyer,  director  of  works 
on  the  canal,  who  died  a  few  months  after  his  arrival  in  Panama.  He  likewise  declared  that  tho 
construction  of  a  canal  on  a  lovel  was  impossible  within  the  time  and  at  the  cost  estimated.  Ho 
laid  special  stress  upon  the  delay  that  would  certainly  result  from  the  excavation  of  the  great 
trencn.  Desiring,  doubtless,  not  to  oppose  too  directly  the  very  positive  views  expressed  by  M. 
F.  de  lesseps,  he  recommended  a  method  which  he  doclared  to  be  provisional,  and  which" con- 
sisted in  crossing  the  central  mass  after  it  had  been  sufficiently  lowered,  by  the  aid  of  hydraulic 
elevators.  The  deepening  of  the  great  trench  was  to  be  continued  after  the  canal*  was  in 
operation. 
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But  M.  F.  de  Lesseps  would  not  hear  a  word.  He  continued,  on  the  contrary,  earnestly  to 
declare  his  intention  to  pursue  the  construction  of  a  canal  on  a  level. 

The  Government  was  disposed,  at  that  time,  to  grant  him  it*  aid.  On  the  17th  of  July, 
1SS6,  the  minister  of  public  works  laid  before  the  chamber  a  bill  to  authorize  the  issue  of  lottery 
bonds  by  the  Panama  Company. 

The  commission  charged  with  the  examination  of  the  bill  of  the  Government  declined,  early 
in  the  month  of  .July,  to  appoint  a  reporter  l>efore  the  recess  of  the  legislative  bodies. 

This  was  j>ostponing  the  vote  for  several  months,  and  M.  de  Lesseps  did  not  think  proper 
to  agree  to  this  postponement.  Ho  withdrew  the  request  which  he  had  made  to  the  Government, 
and  obtained  from  the  meeting  of  the  stockholders  permission  to  issue  a  new  series  of  boodft, 
which  succeeded  like  the  others. 

Notwithstanding  the  effort*  made,  the  true  state  of  the  case  began  to  appeal-  in  all  its 
gravity.  In  spite  of  the  attempt*  made  during  the  year  18St>,  it  became  impossible  not  to  recog- 
nize the  correctness  of  the  estimates  made  bv  the  engineers  of  the  company  themselves,  which 
were  at  variance  with  the  engagements  made  by  the  contractors. 

X. — THE  TEMPORARY  CAM  All  WITH  LOCKS. 
( 1S87-1SS8. ) 

A  new  evolution  was  preparing.  While,  in  principle,  the  superiority  of  a  canal  on  a  level 
over  any  other  remained  uncontested  and  incontestable,  the  financial  situation  of  the  company 
forced  it  to  seek  for  a  more  speedy  and  less  costly  solution.  Could  a  dreadful  crisis  be  thus 
avoided  i    It  was  hoped  so,  but  event*  showed  that  such  a  crisis  was  inevitable. 

The  manifest  desire  of  the  company  to  seek  it*  salvation  in  a  new  way  was  shown  verv  early 
in  1887.  It  is  proper  to  mention  here  a  meeting  of  the  superior  advisory  commission  for  the 
work,  which  was  held  in  the  month  of  January,  18*7.  and  at  which  the  question  of  a  canal  with 
locks  was  clearly  presented. 

At  the  same  time  a  new  delegation,  under  the  direction  of  M.  Charles  de  Lesseps,  was  sent 
to  the  Isthmus.  It  recognized  once  more  the  impossibility  of  completing  the  excavation  of  the 
central  mas*  within  the  snort  time  that  had  been  announced. 

Unfortunately,  this  opinion,  although  it  was  not  new,  was  not  immediately  announced  by 
the  management  of  the  company  with  proper  clearness  and  with  all  the  necessary  frankness. 
Once  more  were  the  difficulties  and  dangers  experienced  which  result  from  declarations  which 
have  become  sincere  too  late,  for  the  public  was  accustomed  to  believe  assertions  of  a  different 
character.  Too  energetic  protest*  had  l»ecti  made  against  the  opinions  of  the  engineers,  who,  in 
1885  and  188ti,  had  pointed  out  the  perils  of  the  situation,  and  proposed  solutions  that  could  be 
accomplished  more  speedily,  and.  what  was  more  important,  at  less  expense.  It  was,  conse- 
quently necessary  to  prepare  a  movement  of  public  opinion,  such  as  was  required  by  the  situation. 

In  his  report  to  the  meeting  of  the  stockholders,  which  was  held  in  July,  1HS7,  M.  F.  de  I^esseps 
gave  it  to  l>e  understood  that  the  company  was  seeking  for  new  solutions,  speedy,  and  such  as 
would  render  it  possible,  without  abandoning  the  plan  of  a  canal  on  a  level,  to  open  a  temporary 
canal  for  operation  at  the  time  appointed. 

Time  was  passing,  but  the  decisive  action  which  the  situation  called  for  was  not  taken.  Fur- 
thermore, considerable  expense  was  lieing  incurred  for  work  of  which  a  part  would  be  useless. 

The  superior  advisory  commission  which  met  in  the  month  of  January,  1887,  had  charged  a 
subcomniission  to  examine  the  various  plans  of  construction  or  of  temporary  operation  of  the 
canal  which  were  laid  before  it  by  the  company.  This  subcomniission  met  only  in  the  month  of 
September,  1887.  The  superior  "commission,  at  its  full  meeting  in  the  month  of  October  follow- 
ing, deliberated  concerning  the  conclusions  of  it*  subcomniission  and  replied  in  the  affirmative, 
unanimously,  to  the  following  two  questions  of  principle  which  were  propounded  to  it  by  the 
management  of  the  company: 

Is  it  potwible  to  establish  in  the  central  nuww  an  upper  level  which  would  permit  the  work  of  h  caual  at  the  mm 
level  to  lie  finished  by  applying  the  method  of  dredging  to  the  exeavation  of  this  |H>rtion? 

Will  it  be  potwible.  as  soon  w  these  arrangements  Khali  have  lieen  completed  and  without  interrupting  the  work 
of  deepening,  to  begin  the  operation  of  a  nhip  canal  lietwecn  the  two  ocean*? 

In  accordance  with  these  conclusions,  and  with  new  engagements  entered  into  at  the  same 
time  by  the  various  contractors,  the  engineers  of  the  company  were  charged  with  preparing  a  plan 
whose  cost,  increased  by  the  charges  for  interest  and  management  during  the  periods  accepted 
by  the  contractors,  and  at  the  rates  of  the  various  contracts  concluded,  was  not  to  exceed 
600,000,000  franca.  The  date  for  the  completion  of  the  work  had  been  set  for  the  close  of  the 
year  1891.  It  is  impossible  to  avoid  being  struck  with  the  haste  and  rapidity  with  which  this 
new  plan  was  prepared. 
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The  expenditures  entailed  by  the  plan  to  be  adopted  had  to  be  low  enough  to  leave  ground 
for  the  hope  that  the  public  would  lend  it*  assistance  to  the  last.  It  was  necessary  at  the  same 
time  to  reduce,  a.s  far  as  possible,  the  time  for  the  completion  of  the  work,  so  as  to  remain  within 
the  limit  of  the  period  allowed  by  the  law  granting  the  concession. 

The  line  of  the  new  route  of  the  canal,  which  was  called  a  temporary  canal  with  locks,  did 
not  differ  from  the  line  adopted  for  the  canal  on  a  level. 

The  canal  bad  a  single  track  and  the  surface  of  its  summit  level  was  49  meters  above  the 
level  of  the  oceans.  The  effort  had  been  made  to  reduce  the  depth  of  the  trench  as  far  as  possible, 
for  the  double  purpose  of  paining  time  and  reducing  expenses.  It  had  thus  become  necessary  to 
admit  that  the  summit  level  would  have  to  Ik?  fed  by  elevating  machinery.  For  the  sake  of 
economy  also,  provision  had  been  made  for  locks  with  a  single  chamber.  The  construction  of 
these  locks  was  intrusted  to  Mr.  Eiffel,  a  new  contractor. 

But  it  was  necessarv,  furthermore,  to  create  the  necessary  financial  resources.  The  situation 
was  even  wor>c  than  it  had  been  in  1SS5.  In  order  to  restore  the  damaged  credit  of  the  company 
recourse  was  had  to  the  same  means  as  at  that  time,  which  means  were  identical  with  those  which 
at  a  critical  period  had  rendered  the  completion  of  the  Suez  Canal  possible. 

On  the  15th  of  November.  1887,  M.  de  Lesseps  again  requested  the  Government  to  authorize 
him  to  issue  lotterv  bonds.  At  the  same  time  petitions  signetl  by  the  bondholders  of  the  company 
were  sent  from  all  parts  of  France  to  the  members  of  the  Senate  and  Chamber  of  Deputies 
soliciting  the  same  favor. 

On  the  1st  of  March.  188S,  M.  F.  de  Lesseps  called  an  extra  general  meeting  of  the  stock- 
holders and  made  known  to  them  in  detail  the  new  programme  for  the  completion  of  the  canal. 
On  the  same  day  a  bill  due  to  parliamentary  initiative  provided  that  the  Panama  company  should 
lie  authorized  to  issue  lottery  bonds.  This"bill  was  taken  into  consideration  March  20,  1888,  and 
on  the  next  day  a  special  commission  of  11  members  was  appointed  to  examine  it. 

The  report  of  this  commission  was  laid  before  the  Cumber  in  its  session  of  April  23.  1888. 
The  delwites  lasted  three  davs  and  ended  on  the  28th  of  April  by  the  passage  of  the  bill  by  a 
majority  of  150  votes  (284  yeas  and  128  noes).  The  bill  was  transmitted  to  the  Senate  on  the  30th 
of  April. 

The  committees  of  the  Senate  appointed,  on  the  17th  of  May.  the  members  of  the  commission 
charged  with  the  examination  of  the  bill  passed  bv  the  Chamlier.  It  was  discussed  in  the  sessions 
of  June  4  and  5.  and  was  likewise  passed  by  the  Senate. 

It  now  only  remained  to  utilize  this  law.  On  the  9th  of  June  M.  F.  de  Ix-sseps  made  known 
the  terms  of  the  lottery  Iwnd  loan,  which  hoods  were  publicly  issued  on  the  20th  of  June,  fol- 
lowing. 

'I  wo  million  lottery  bonds  were  issued,  the  price  of  each  being  300  francs,  bearing  interest 
at  the  rate  of  4  per  cent  per  annum,  all  of  them  being  payable  at  40i>  francs  each  by  a  civil 
amortization  association  and  sharing  in  semimonthly  drawings.  But  only  800,000  bonds  were 
subscribed  for. 

This  was  undeniable  proof  of  the  diminution  of  the  credit  of  the  company  and  of  the  influence 
of  M.  de  Lesseps. 

This  partial  failure  rendered  a  new  issue  necessaiy.  In  order  to  make  preparations  therefor 
Messrs.  Ferdinand  and  Charles  de  Lesseps,  in  the  months  of  October  and  November.  1888,  made 
visits  and  held  conferences  in  different  parts  of  France. 

The  new  issue  took  place  on  the  29th  of  November.  It  was  conditional.  The  balance  of  the 
bonds,  or  about  1.2iH),OiMJ  bonds,  were  offered  to  the  public,  but  the  subscription  was  not  to 
become  irrevocable  until  400,000  of  the  l>onds  should  have  been  placed. 

Now,  less  than  800,000  Iwnds  were  subscribed  for. 

This  was,  for  the  company  then  existing,  a  demonstration  of  its  inability,  from  a  financial 
point  of  view,  to  continue  the  enterprise  which  it  had  Itegun.  Consequently,  M.  de  Lesseps 
and  his  coworkers  resolved  to  withdraw,  and  to  yield  the  direction  of  the  affair  to  others. 

They  stated  the  true  situation  to  the  Government,  which,  with  the  laudable  intention  of 
promoting  the  continuation  of  the  work  and  of  preventing  the  definitive  downfall  of  the  company, 
laid  before  the  committee  of  the  Chamber  Decern  Ikt  14.  1888,  a  bill  authorizing  the  postpone- 
ment for  three  months  of  the  payment  of  the  amounts  which  the  company  owed,  including  the 
coupons  of  the  shares  and  bonds.  It  was  hoped  that  it  would  be  possible  during  that  time  to 
find  some  combinations  to  set  the  enterprise  on  its  feet  again.  But  the  very  next  day,  December 
15,  the  Chamber  refused  to  take  up  the  discussion  of  the  Government's  hill. 

M.  F.  de  IiCssej>s  himself  caused  the  adoption  of  another  measure  which  the  situation  of  the 
case  rendered  necessary. 

As  the  Panama  Company  was  considered  as  a  c  ivil  association,  he  petitioned,  on  the  14th  of 
Decerning,  the  presiding  judge  of  the  civil  court  of  the  .Seine  to  appoint  temporary  managers. 

By  an  order  issued  December  15  the  civil  court  of  the  Seine  appointed  Messrs.  Denormandie, 
Baudelot.  and  Hue  as  temporary  managers,  with  the  most  ample  powers,  to  manage  and  admin- 


REPORT  OK  THK  ISTHMIAN  CANAL  COMMISSION.  209 

ister  temporarily  the  interests  of  the  company,  and  especially  to  secure  the  continuation  of  the 
work,  and  to  take  to  that  effect,  all  necessary  measures  which  the  situation  and  the  interests  of 
the  creditors  called  for. 

The  temporary  managers  endeavored,  but  without  success,  to  reorganize  the  enterprise  with 
the  assistance  of  the  governor  of  the  Credit  Ftmcier,  but  their  effort  was  unsuccessful.  They 
then  decided  to  call  a  general  meeting  of  the  shareholders  on  the  26th  of  January,  1889. 

They  considered  that  the  ap|K>intment  of  a  judicial  receiver  of  the  company  was  necessary. 
They  proposed  to  the  meeting  for  the  discharge  of  these  duties,  Mr.  Joseph  Brunet,  who  had 
formerly  been  a  magistrate,  a  senator,  and  a  minister. 

On  the  4th  of  February,  1889,  the  civil  court  of  the  Seine,  in  accordance  with  the  desire 
expressed  by  the  shareholders,  appointed  Mr.  Joseph  Brunei  judicial  receiver  of  the  Universal 
Interoceanie  Canal  Company. 

Here  ends  the  first  part  of  the  historical  sketch  of  the  creation  of  the  Panama  Canal. 

Chaptkh  IL 

RECEIPTS  AND  EXPENDITURES  OF  THE  UNIVERSAL  INTEROCEANIC  CANAL 

COMPANY. 

THK  WORK  DONK. 

We  think  proper  to  give  here  a  table  of  the  receipts  and  expenditures  at  the  beginning  of 
the  year  1890,  that  is  to  say,  after  the  private  cancellations  and  the  settlement  of  the  account*  of 
the  various  enterprises. 


The  receipts  of  the  Panama  Company  from  the  day  of  its  organization  until  the  8th  of 
March,  1890,  consisted  of  the  following  elements: 

( npital  of  the  company  awl  loam. 

Francs. 

600,000  shares  of  800  franca  each,  having  produced   297, 705, 125. 00 

250,000  obligations  0f  B00  francs,  5  per  cent,  having  produced   109, 263, 197. 50 

800,000  obligations  of  500  francs,  3  per  cent,  having  produced   168, 251, 865.  00 

495,762  obligations  of  500  francs,  1  per  cent,  having  i>roduced   144, 331, 713. 80 

458,802  new  obligations,  first  series,  1,000  francs  each,  having  produced   205, 972,  430. 00 

258,887  new  obligations,  second  series,  1,000  francs  each,  having  produced   1 12, 871. 830. 00 

89,802  new  obligations,  third  series,  1,000  francs  each,  having  produced   34, 8459,  115.  20 

849,249  new  obligations,  lottery,  having  produced     185.871, 173.  78 

357,699  lottery  bonds  ( lottery  obligations  issued  by  the  receiver),  having  produced   12, 543,  184.  29 

Proceeds  of  the  company's  capital  and  of  the  loan*   1, 271,  082,  637. 57 

Various  receipts  and  yields   39, 666,  589.  24 

i  not  yet  paid   18,343,851.93 


Total  amount  of  the  sum-  collected  or  remaining  due  by  the  company   1, 329,  693, 078.  74 

EXPENDITURES. 
S.  fjpeiitliturt*  on  the  luthmiu. 

Francs. 

Kxpenditnres  for  management  and  salaries  on  the  Isthmus   82,  704, 415. 065 

Rents,  exjienditures  (or  keeping  in  order,  etc   16, 505,  352.  72 

Purchase  of  articles  and  material  for  consumption   29, 239,  602.  22 

Purchase  and  transj>ortation  of  heavy  material   119,374,  679.  14 

Surveys  and  preparatory  work   1 , 354,  733.  78 

Central  workshops  and  management   29, 947,  885. 18 

Various  constructions,  buildings,  ami  general  installations   47,038,528.  74 

Work  of  excavation  and  works"  of  construction   443, 171,  124.  34 

Domain:  Purchase  of  lands   4,753,275.27 

Sanitary  and  religious  service   9, 183, 841.  77 

T>>tal  amount  of  expenditures  on  the  Isthmus   783,273,438.225 

ErptwlitHrr*  nl  Pari*. 


Price  of  the  concision  paid  to  the  International  Civil  Association   10, 000. 000.  00 

Security  paid  to  the  Colombian  Government   750,  000. 00 

Kxpenses  incurred  before  the  formation  of  the  comjainj   23,061,  221.  35 

American  committee   12, 000, 000.  00 

S.  Doc.  222,  58-2  14 
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Franca. 

On  shares   67, 347, 494.  18 

On  5  per  cent  obligation-  ;  Uriels)   37, 284,  049.  866 

On  3  per  cent  obligations   40, 623, 743. 841 

On  4  per  cent  obligations   32, 761, 083.  S96 

On  new  obligations,  flirt  series   27, 052, 483. 832 

Ou  new  obligations,  second  series   6,  517, 882. 158 

<  hi  new  obligations,  third  series   1 ,  753, 413.  367 

On  lottery  obligations   2, 301, 210.  04 

215,621,361. 18 

Amortization*. 

Payment  of  5  per  cent  obligations   865, 571. 25 

Payment  of  3  per  cent  obligations   4, 215, 931. 15 

Pavment  of  4  per  cent  obligations   1, 582, 078. 35 

Payment  of  new  obligations,  first  series   12, 460, 167. 85 

Payment  of  new  obligations,  second  aeries   3, 304, 337. 11 


Taxes  on  tmnds 
Sundry 


yable  by  the  company  - 
for  the  bond  i 


.71 

3,207,721.022 
1,904,961.718 


Cimt  of  uunir. 
[Francs.) 


6  per  cent  hondfi . 

3  (h't  cent  bond*  . 

4  per  rent  bond*  . 

New  ImmU  

New  ht  md.\  wccuid 
New  liuuiK  third 
LotUTjr  bond* — 


Total 


Cosu  of  «yn- 

C«.t  Of  SdTtT- 

t1«lng,  etc, 

Commliaaon 
tor  placlD*. 

Signs  tares, 
bond*,  sup- 
plementary 
work,  print 
Ing.  and  Bun- 
dry  cMitloyi. 

Total. 

.'•,000,000.00 

tt.W.ani  m 
i,  tjs,  aw.  ti 

5,3*6,412.50 
3,250,351.  54 
1,175,165.45 
11,000,000.00 

1.366,847.04 
2,249.994.75 

l,fi88,5.fU.85 

■-•  \rt:.  i,K.,  io 

2. 3Ad.  >«6. 31 
2. 474. 637. 2S 
7.301. 131.  55 

1,148.575.13 
2,005,330.60 

i,»as,Mii» 

2, 750,  IKS.  23 
1, 527, 946.  so 
639,374. 46 
10, 900, 832-84 

315.232.98 
502,84*1.24 
562,181  ,5* 
$84,915.  35 
487. 28fi,  98 
704. 533.  M 
2.048.81B.16 

7.829,655. 15 
10. 70S,  073  59 

8,012,455  05 
11.764,132  18 

7. 625,394.  75 

4. 993. 711. 51 
31.250.780.55 

3fi,«l7,H3.9«i 

20.432,554.15 

5, 305. 814.  62 

83. 084. 203. 07 

Franc*. 

Agents  of  the  Colombian  Government   213, 800. 00 

Cost  of  management  in  France: 

Boards  of  management  and  direction   6, 212,  291 . 97 

Salaries  of  employees  in  all  branches  of  the  service   6, 1 17, 221. 61 

Sundries   3,713,393.81 

Building  of  the  company  and  furniture   2, 087, 397. 68 

CnnipenaBtion  paid  to  Meagre.  Couvreax  &  llersent  on  the  cancellation  of  their  contract   1, 200, 000. 00 


Total   18,644.104.87 

Total  amount  of  expenditures  at  Paris   390, 701, 648. 925 

The  general  expenditures  may  be  summed  up  as  follows: 

Francs. 

Total  amount  of  expenditures  at  Panama   783, 273, 438. 225 

Total  amount  of  expenditures  at  Paris   390, 701, 648. 925 

Purchase  of  the  shares  of  the  Panama  Kail  road   93, 268. 186.  73 

Payment  for  the  formation  of  the  civil  associations  of  lotterv  obligations   32, 264, 680. 71 

Advance  to  the  Colombian  Government   2, 455, 075. 00 

Amount  of  the  sums  paid,  but  in  litigation  or  advanced  and  left  for  the  account  of  sundry  debtors. .  11, 466, 801. 50 

Asset*  of  the  company  March  8.  lrM>,  consisting  of: 

Franca, 

Cash  in  safe  at  Panama   2, 200, 94 1 .  21 

Cash  in  safe  at  Paris   3, 823, 266. 03 

Notes  and  acceptances  at  Paris   10, 250,  (CI.  33 

  18,274,238.57 


Total  equal  to  the  receipts  1 ,  .129.  693. 078.  75 

The  amount  of  work  done  is  furnished  by  the  tables  showing  the  situation  of  the  various 
enterprises. 
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The  cube  of  the  excavations  is  as  follows: 

Cubic  meten. 

Bv  the  small  enterprises,  daring  the  period  from  1883  to  1885  throughout  the  whole  extent  of  the 

canal   11,729,787.013 

By  the  small  enterprise*  which  existed  until  1888   1, 893, 676. 968 

By  the  large  enterprises: 

From  Colon  0  to  kilometer  25 — 

Enterprise  American  Contracting  and  Dredging  Company   16, 991 ,  797.  158 

The  Jacob  enterprise   2, 324, 096. 402 

From  kilometer  25  to  kilometer  44— 

Enterprise  Vignaud,  Barbaud,  Blanleuil  A  Co   3, 642, 986. 660 

From  kilometer  44  to  kilometer  63.60 — 

Enterprise  of  the  Public  Works  and  Construction  Company   3. 421, 870. 690 

From  kilometer  63.60  to  kilometer  55.486— 

Anglo-Dutch  Enterprise   846, 824.  810 

Enterprise  Artigue,  Sonderegger  A  Co   2, 255,  401 .  660 

From  kilometer  65.486  to  the  extremity  of  the  canal  in  the  bay  of  Panama— 

Enterprise  Baratoux.  Letelller  A  Co   6, 691,  724. 870 

Excavations  for  the  Eiffel  Enterprise  locks   843, 004. 740 

Total   50.641,079.861 

It  would  be  proper  to  add  to  this  total  cube  the  excavations  made  by  hired  labor  either  in 
the  canal  or  at  its  approaches  for  the  installations,  and  whoso  cube  amounts  to  about  5,000,000 
meters. 

The  metallic  parts  of  the  locks  which  were  supplied  by  the  Eiffel  Enterprise  at  the  time 
when  the  work  was  suspended,  comprised,  on  the  spot,  at  the  Isthmus,  4,710  tons  of  iron  and 
11,480  tons  of  cast  iron,  and  in  France,  stored  at  various  factories,  5,755  tons  of  cast  iron,  man- 
ufactured or  unmanufactured. 

The  delegation  of  the  survey  commission  created  by  the  receiver,  which  went  to  the  Isthmus 
in  1890,  declared  that  the  amount  of  work  done  was  very  considerable.  It  recognized  that  the 
plant  provided  by  the  old  company,  whose  purchase,  transportation,  and  putting  into  place  had  cost 
100,000,000,  was  in  a  good  state  of  preservation,  and  that,  with  the  exception  of  some  special 
machinery,  it  seemed  likely  to  be  sufficient,  in  great  part,  for  the  completion  of  the  work.  This 
machinery  has  been  kept  in  good  condition,  having  been  affected  only  by  normal  wear  and  tear 
and  deterioration.  Its  preservation  has  been  comparatively  easy,  for  everything,  that  could  be, 
was  housed  or  sheltered,  that  is  to  say,  machines  tised  in  dry  excavation  and  tools  used  in  the 
shops.  The  floating  plant,  however,  has  suffered  more,  especially  that  which,  being  made  fast 
in  the  channels  at  the  two  extremities  of  the  canal,  has  been  exposed  to  the  action  of  the  salt 
water.  The  commission  declared,  furthermore,  that  the  outfit  of  the  shops  was  more  than 
sufficient  for  the  repairs  of  the  plant,  and  that  the  number  of  dwelling  houses  for  the  employees 
and  the  workmen  was  enormous,  and  even  seemed  excessive,  since  there  were  accommodations 
for  from  26,000  to  27,000  workmen. 

Finally,  the  commission  thought  that  leaving  out  of  consideration  the  work  and  the  installa- 


tions  which  had  been  rendered  useless  by  the  abandonment  of  the  project  of  a  canal  on  a  level, 
the  value  of  the  useful  work  done  and  of  the  machinery  on  the  Isthmus  was  to  be  estimated  at 
450,1)00,000  francH. 

Chaptek  III. 
THE  LIQUIDATION. 

(1889-1894.) 


We  have  already  said  that,  by  an  order  of  the  civil  court  of  the  Seine,  bearing  date  of  Fe. 
ruary  4,  1889,  Mr.  Joseph  Brunei  was  appointed  receiver  of  the  Universal  Interoceanic  Canal 
Company,  with  the  most  ample  powers,  especially  to  cede  or  transfer  to  any  new  company  the 
whole  or  a  part  of  the  assets  of  the  company,  in  order  to  conclude  or  ratify  with  the  contractors 
of  the  Panama  Canal  any  agreements  having  for  their  object  the  securing  of  the  continuation  of 
the  work,  and  to  conclude,  for  this  purpose,  all  loans  and  to  furnish  all  security.'' 

The  condition  of  the  enterprise  was  then  highly  critical  on  the  Isthmus.  It  was  impossible 
to  stop  work  immediately  in  the  work  yards,  where  several  thousand  men  were  employed,  with- 
out danger  of  giving  rise  to  serious  disturbances.  The  contractors  were  likewise  obliged  to  dis- 
charge their  employees,  to  turn  their  machinery  over  to  the  company,  and  to  settle  their  accounts 
with  it. 

Notwithstanding  the  dangers  and  difficulties  then  existing,  Mr.  Brunet  thought  that  a 
company  might  be  organized  for  the  completion  of  the  canal. 
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The  course  which  he  proposed  to  pursue  was  outlined  at  once.  With  a  view  to  preventing 
any  sudden  interruption  of  the  work,  he  ratified  an  agreement  which  had  been  concluded  Imtween 
the  temporary  managers  and  the  contractors,  whereby  the  latter  engaged  to  continue  the  work, 
although  reducing  its  amount  as  far  as  possible.  In  consequence  of  these  agreements  the  work 
was  continued  on  the  Isthmus  up  to  var  ious  dates,  running  from  March  15  to  May  15,  1889. 

Mr.  Brunet  likewise  thought  that  it  was  very  highly  important,  whether  he  could  resume 
the  work  directly  or  could  succeed  in  organizing  a  company  to  complete  the  canal,  to  release  the 
liquidation  from  the  onerous  contracts  made  by  the  old  company.  The  cancellation  of  these 
various  contracts  took  place  in  the  course  of  the  year  1N89. 

In  order  to  procure  the  necessary  capital  to  preserve  the  work  done,  to  keep  the  plant  in 
proper  condition,  and  to  provide  for  the  expenses  of  a  survey  commission  which  he  proposed  to 
organize  in  order  to  examine  the  condition  of  the  canal  as  regarded  its  completion,  the  receiver 
secured  from  the  Chambers  the  passage  of  the  law  of  July  1,5,  1SS9,  which  authorized  him  to 
negotiate,  without  restriction  ,t*  to  price  and  without  Interest,  the  lottery  obligations  not  placed  in 
the  issue  of  1889.  These  new  bonds  were  termed  lottery  bonds.  The  law  declared  at  the  same 
time  that  sums  accruing  from  the  sale  of  these  bonds  were  undistrainable  to  the  amount  of 
34,000,01  Ml. 

During  the  same  period  final  judgments  had  recognized  the  civil  character  of  the  old  com- 

fany  and  consolidated  the  powers  of  the  receiver.  They  had,  moreover,  recognized  that  the 
olders  of  encumbered  lottery  bonds  had  a  right  to  stop  payments  due  to  the  old  company,  which 
would  have  been  a  serious  matter  for  the  liquidation  and  would  have  deprived  it  of  all  its 
resources,  if  it  had  not  secured  from  the  legislative  branch  of  the  Government  the  passage  of  the 
law  of  July  15,  1889. 

Mr.  Brunet  organized  without  delay,  under  the  presidency  of  Mr.  Guillemain.  inspector- 
general,  director  of  the  National  School  of  Bridges  and  Itoads,  the  survey  commission,  composed 
of  French  and  foreign  engineers,  whose  duty  it  was  to  proceed  to  a  careful  examination  of  the 
exact  condition  of  the  work.  To  this  end  a  delegation  of  live  memlM>rs,  presided  over  by  Mr. 
Germain,  hydrographic  engineer  of  the  navy,  sailed  for  the  Isthmus  December  10,  1889. 

A  few  days  afterwards  Mr.  Brunet  contracted  the  germs  of  the  disease  which  was  soon  to 
carry  him  off. 

On  the  18th  day  of  February,  189o,  he  secured  the  appointment  of  Mr.  Achille  Monchicourt 
by  the  civil  court  as  eoreceiver."  As  he  constantly  grew  worse,  Mr.  Brunet  was  obliged  to  hand 
iii  his  resignation,  and  on  the  8th  of  March,  1890.*  Mr.  Monchicourt  was  appointed  sole  receiver, 
with  the  powers  previously  conferred  upon  Mr.  Brunet. 

Mr.  Monchicourt  rece'ived  on  the  5th  of  May,  1890,  the  full  report  of  the  tvrvey  commission, 
completed  by  seven  appendices. 

That  report  declared,  with  the  necessary  reservations,  that  in  the  opinion  of  the  commission — 

1.  It  was  possible  to  complete  the  canal  in  eight  years,  with  a  system  of  locks  having  a  lift 
of  from  8  to  1 1  meters  united  in  groups  on  each  slope. 

2.  That  the  plant  on  the  Isthmus  was  in  a  satisfactory  condition,  and  might  suffice  for  the 
completion  of  the  canal. 

3.  That,  as  the  work  to  be  done  might  be  estimated  at  580,000,1.100  francs,  the  amount  to  bo 
asked  of  the  public  was  to  be  placed  at  900,ooo,<HH».  The  cost  of  the  work  already  done  and  the 
value  of  the  plant  on  the  Isthmus  were  estimated  by  the  commission  at  450,000,000  francs. 

Struck  by  this  report,  and  resting  upon  its  conclusions,  the  receiver  designated,  without 
delay,  Mr.  Luclen  Majfol^m  Rona/iarte  Wy*e  to  go  to  Bogota  and  negotiate  with  the  Colombian 
Government  an  extension  of  the  time  granted  for  the  completion  of  the  maritime  canal  by  the 
law  govering  its  concession. 

After  conferences  which  lasted  from  July  25  to  December  lo,  1.H90,  Mr.  L.  N.  B.  Wyse 
signed  a  treaty  providing  for  an  intension  uf  ten  year*. 

Thus  reassured  on  the  essential  point,  viz,  the  extension  of  the  time  necessary  for  the 
resumption  and  completion  of  the  interrupted  work,  the  receiver  devoted  himself  to  the  organi- 
zatioti  of  a  jww  company.  He  had,  in  fact,  realized,  like  Mr.  Brunet,  the  disastrous  character  of 
an  actual  liquidation,  the  difficulty  and  the  dangers  of  realizing  the  assets,  the  difficulty  and  even 
the  impossibility  of  distributing  "them  when  realized,  the  legal  formalities  being  duly  observed. 
He  had  understood  that  all  the  interests  involved,  both  material  and  moral,  called  for'a  reorgani- 
zation of  the  enterprise. 

The  Colombian  Government,  by  a  mntract  signed  April  14,  IS.'tS,  granted  a  new  extension 
until  October  31, 1894,  to  organize  a  new  company  which  should  have,  from  the  date  of  ita  organi- 
zation, ten  years  in  which  to  complete  the  ship  canal. 

During  these  years,  viz,  1891,  1S92,  and  early  in  1893,  the  receiver  had,  by  a  series  of  com- 
promises confirmed  by  the  civil  court,  settled  most  of  the  lawsuits  then  existing  with  the  enter- 
prises of  the  old  company.    He  had  resisted,  amid  the  most  serious  legal  dijficulties,  the  attempts 
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oj  some  creditor*  and  mine.  IxmdluiLler*,  who  did  not  hesitate,  for  badly  understood  individual 
interests,  to  disturb  a  work  that  was  carried  on  in  the  general  interest,  lie  had,  moreover,  to 
struggle  during  the  same  period  for  the  reorganization  of  the  work  against  grave  judicial  events 
(hat  were  determined  or  complicated  by  press  polemics  and  parliamentary  discussions  on  which 
we  do  not  consider  it  necessary  to  dwell  here. 

The  receiver,  after  these  judicial  debates,  instituted  the  civil  j>roceediii</s  which  were  called 
for  by  the  facts  revealed  by  the  two  examinations.  He  had,  in  the  course  of  the  same  year,  181)3, 
settled  bv  compromises  the  greater  part  of  the  suits  in  which  the  liquidation  was  interested,  lie 
found  himself  earlv  in  that  year  (January  2tt,  1893)  in  presence  of  a  series  of  judgments  pro- 
nounced by  the  civil  court  of  the  Seine,  complying  with  the  indicid>uil  petitions  of  bondholders 
for  the  payment  of  the  sums  paid  in  by  them,  for  that  of  all  damages,  of  unpaid  coupons,  of  legal 
interest,  and,  after  these  judgments,  pronounced  notwithstanding  appeal,  the  interested  parties 
had  made  a  series  of  seizures  bearing  upon  the  lottery  bonds  that  had  not  been  placed  and  upon 
other  property  belonging  to  the  liquidation. 

Early  in  1892  Mr.  Monchieourt  had  foreseen  these  difficulties  which,  in  the  name  of  private 
interests,"  seemed  likely  to  baffle  all  his  efforts  and  to  imperil  forever  the  reorganization  of  the 
work  by  rendering  its' vast  assets  and  resources  unavailable. 

He*  had  calledthe  attention  of  the  governmental  authorities  to  the  peril  of  the  legal  situation 
as  regarded  such  suits,  and  had  proposed,  with  a  view  to  the  transfer  of  the  assets  to  a  company 
organized  for  the  completion  of  the  canal,  or  at  least  with  a  view  to  an  equitable  division  among 
all  the  bondholders,  a  special  legislative  modification  of  the  case  of  the  interoceanie  canal. 

He  actively  resumed  his  efforts  after  tho  judgment  of  January  2ti,  1893,  and  soon  won 
his  case. 

The  very  important  law  of  July  1,  1893  (article  2),  provided  that  '"actions  of  any  kind  which 
the  bondholders  of  the  Universal  Interoceanie  Canal  Company  had,  whether  against  the  legally 
appointed  receiver  or  against  the  managers  as  being  responsible,  or  for  restitution  for  any  other 
cause,  should  be  brought  by  an  attorney  appointed  at  the  request  of  the  procurator  of  the  Republic 
practicing  before  the  civil  court  of  the*  Seine  by  a  judgment  rendered  in  the  council  chamber." 

The  court  of  the  Seine  thus  appointed.  July  4.  1893,  Mr.  Lemarquis  attorney  for  the  Panama 
landholders. 

According  to  this  law  (article  1 )  all  similar  proceedings  then  before  the  courts  were  suspended. 

By  securing,  April  4, 1893,  at.  Bogota,  the  contract  authorising  a  second  extension,  and,  July  1, 
1893,  by  the  agreement  of  the  governmental  authorities  in  France,  the  sjnx'lal  low  for  the  liquiiln- 
tion  oj  the  InterfK'eitiiic  Canal  Company,  Mr.  Monchieourt  had,  notwithstanding  the  extreme 
difficulties  of  that  time,  prepared  the  way  for  the  reorganization  of  the  work.  Illness  did  not 
long  permit  him  to  enjoy  the  success  of  his  efforts. 

On  the  21st  of  July.  1893,  the  state  of  his  health  compelled  him  to  secure  from  the  court  of 
the  Seine  the  appointment  of  Mr.  Caution  as  coreceiver.  Messrs.  Monchieourt  and  Cautron 
worked  together  until  March  14,  1894,  on  which  day  Mr.  Monchieourt  died. 

There  remained  but  a  short  time  to  effect,  before  October  31, 1894.  the  actual  reorganization 
of  the  enterprise. 

To  this  end,  Mr.  Cautron,  the  receiver,  and  Mr.  Ijcmari|uis,  the  attorney  for  the  bondholders, 
secured,  by  a  series  of  comprom  ises,  from  the  managers  of  the  old  company,  from  the  credit  com- 
panies, from  the  contractors,  and  from  a  certain  number  of  persons  to  whom  various  securities 
had  been  assigned,  their  coojteration  in  the  new  wv/r/-,  in  the  form  of  a  subscription  to  share*  oft  lie 
company  for  the  completion  of  the  canal ;  the  amount  necessary  to  complete  tho  full  sum  was  to 
be  asked  of  the  bondholders  and  shareholders  of  the  old  company. 

The  by-laws  of  the  New  Panama  Canal  Company  were  regularly  tiled  on  tho2o*th  of  June,  1894. 

The  capital  of  the  company  was  divided  into  <>50,OUO  shares  of  1  < M>  francs  each,  tfiiO,(MM>  of 
which  were  to  be  subscribed  for;  50,000,  wholly  unincumbered,  were  to  bo  sent  to  the  Colombian 
(rovernment  in  pursuance  of  the  laws  and  contracts  authorizing  the  extensions. 

The  assets  of  the  old  company  were  transferred  by  the  receiver  to  the  new  company,  with 
precise  enumerations  and  on  terms  which  were  clearly  defined  by  the  by-laws.  These  arrange- 
ments relative  to  the  transfer  of  the  assets  were  confirmed  by  the  civ  il  court.  The  court  set  aside 
objections  of  third  j>artics  which  had  been  presented,  either  with  a  view  to  protecting  the  general 
interest,  by  Mr.  Leniarquis,  or  in  behalf  of  private  interests. 

The  new  company  was  thus  definitely  established. 
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LIST  OF  DOCUMENTS  RECEIVED  BY  THE  ISTHMIAN  CANAL  COMMISSION  FEOM  THE  NEW 

PANAMA  CANAL  COMPANY. 


Fifteen  copies  Dossier  C,  containing  27  subdossicrs,  in  8  volumes;  total  number  of  maps  and 
documents  in  one  dossier,  l.r>7.  (Lithographed.) 

Fifteen  copies  Dossier  D,  containing  IK  suhdossiers,  in  K  volumes;  total  number  of  maps  and 
documents  in  one  dossier.  K5.  (Lithographed.) 

Ten  files,  each  containing  4  lithographed  documents  treating  of  the  method  to  be  followed 
in  making  excavation  at  Culebra. 

Fifteen  copies  "  Notes  techniques."  (Printed.) 

Fifteen  copies  atlas  to  accompany  foregoing,  each  containing  17  lithographed  plates. 

Ten  copies  note  by  General  Abbot  on  the  Regime  of  the  Cluigres.  (^Lithographed.) 

Ten  copies  note  by  General  Abbot  on  the  Feeding  of  the  Cunul.  (Lithographed.) 

Ten  copies  note  by  General  Abbot  on  the  Ratio.-,  of  the  Discharges  of  theChagresat  Gamboa 
and  Boh  in,  and  the  Kittio  of  these  Discharges  to  the  Rainfall  in  the  Drainage  Areas  above  these 
points.  (Lithographed.) 

Ten  copies  pamphlet  containing:  I.  '"Geological  investigations  on  the  Isthmus,1' by  Marcel 
Bertram!  and  Philippe;  Zurcher.  II.  "Volcanic  phenomena  and  earthquakes  of  Central  A"merica," 
by  Marcel  Bertrand.  (Printed.) 

Eleven  copies  report  of  1888  of  the  "Couiitc  technique,"  in  French.  (Printed.) 

Eleven  copies  English  translation  of  the  report  of  l.s'.»si  of  the  "Comite  technique."  (Printed.) 

Fourteen  copies  of  the  charter  of  the  New  Panama  (anal  Company,  in  French.  (Printed.) 

Ten  copies  English  translation  of  the  charter  of  the  New  Panama  Canal  Company.  (Printed.) 

Fourteen  copies  treaty  of  l*4rt  between  the  United  .States  and  the  Republic"  of  Colombia. 
(Printed.) 

Eleven  copies  "Aetes  de  concession."  (Printed.) 

Twelve  copies  English  translationof  the  concessions  granted  to  the  canal  company.  (Printed.) 

Fourteen  copies  Political  Relations  of  the  United  States  and  the  Republic  of  Colombia  to 
the  Panama  (anal.  (Printed.) 

Fourteen  copies  International  Convention  for  Securing  the  Free  Navigation  of  the  Suez 
Canal.  (Printed.) 

Ten  copies  of  the  forty-ninth  annual  report  of  the  Imurd  of  directors  of  the  Panama  Railroad 
Company.    ( Pr  i  n  ted. ) 

Thirteen  copies  general  map  of  the  Isthmus  of  Panama,  scale  1  :  96000,  by  Colonel  Totten. 
(Lithographed.) 

Three  copies  of  the  harbor  of  I^a  Boca,  scale  1:5000.  (Lithographed.) 

Twelve  copies,  on  parchment  paper,  of  the  general  topographic  map.  scale  1:5000.  (Litho- 
graphed.) 

Ten  copies  of  the  above  map,  on  linen,  in  detached  sheets.  (Lithographed.) 

Ten  tiles,  each  containing  the  following  documents  relative  to  the  constitution  of  the  New 
Panama  Canal  Company:  Reports  of  the  board  of  directors  and  of  the  commissioners,  and  Waneo 
sheets  for  the  years  1S!»4,  1X95,  1896,  I SJ»7.  1X98,  and  18i»8  (printed);  charter  (printed);  judgment 
of  the  civil  court  of  the  Seine,  rendered  February  4.  IXS'.i  (manuscript);  law  of  the  1st  of  July, 
1883  (printed):  judgment  of  the  civil  court  of  the'  Seine,  of  the  28th  of  June,  1884,  confirming 
the  charter  of  the  company  (manuscript). 

Six  manuscript  copies,  in  French,  of  the  process-verbal  of  the  meetings  of  the  commission 
at  Paris. 

I  copy  hydrographic  map  of  Colon  Harbor,  scale  1:5000.  made  by  the  old  company  in  1883. 
(Traring.) 

1  copy  hvdrographic  map  of  Colon  Harbor,  scale  1:5000,  made  by  the  new  coin  puny  in  1S85. 
(Tracing.) 
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1  copy  geological  profile  of  the  Panama  Canal,  made  by  the  old  company.  Scales:  Horizontal, 
1:5000;  vertical,  1:500.  (Lithographed.) 

1  copy  plan  showing  the  location  of  the  test  pits  sunk  at  Culebra.    Scale  1 : 2000.    (Tracing. ) 

1  copy  drawing  showing  the  geological  sections  of  the  test  pits  sunk  at  Culebra.  Scales: 
Vertical,  6.008  to  1  motor;  horizontal,  0.04  to  1  meter.  (Tracing.) 

One  copy  plan  showing  the  location  of  the  test  pits  at  Emperador.    Scale  1 : 5000.    (Tracing. ) 

One  copy  drawing  showing  the  geological  sections  of  the  test  pits  sunk  at  Emperador.  Scales: 
Vertical,  0.005  to  1  meter;  horizontal,  0.04  to  1  meter.  (Tracing.) 

One  copy  drawing  showing  the  profile  of  the  preparatory  cunette  at  the  Emperador— Culebra 
cut  on  1st  of  July,  1899.    Scales:  Vertical,  1:500;  horizontal,  1:5000.    (Black  print.) 

One  copy  drawing  showing  the  cross  sections  of  the  preparatory  cunette  at  the  Emperador — 
Culebra  cut  on  the  lstof  July,  1899.    Scales:  Vertical,  1:500;  horizontal,  1:5000.   (Black  print.) 

One  copy  profile  on  the  renter  line  of  the  canal,  I^a  Boca  section,  showing  the  various  surveys 
made  since  the  suspension  of  work  by  the  old  company  (1889),  1895.  1897,  and  1898.  Scales: 
Horizontal,  1:5oim>;  vertical,  1:1000.  "(Tracing.) 

One  copy  plan  of  the  harbor  of  La  Boca,  scale  1:1000,  showing  the  soundings  made  by  the 
new  company  in  conjunction  with  the  Panama  Railroad  Company.  (Tracing.) 

One  copy  drawing  showing  the  locks  at  Bohio;  general  plan  and  geological  profile,  showing 
borings.    Scales:  Vertical,  1:500;  horizontal,  1:1000.  (Tracing.) 

One  copy  plan  of  the  borings  at  Bohio,  scale  1:1000,  made  on  the  sites  of  the  dam  across  the 
valley  of  the  Chagres,  of  the  spillway,  and  of  the  discharge  channel  leading  from  the  spillway. 
(Tracing.) 

One  copy  drawing  showing  the  geological  section  across  the  valley  of  the  Chagres,  following 
the  center  line  of  a  dam  at  Bohio.    Scales:  Horizontal,  l:10O0;  vertical,  1:500.  (Tracing.) 

One  copy  plan  showing  the  location  of  the  borings  at  Obispo,  and  geological  profiles  of  the 
dams.    Scales:  Plan,  1:5000;  profiles,  horizontal  1:2000,  vertical  1:500.  (Tracing.) 

One  copy  plan  and  geological  sections  showing  the  tarings  for  the  locks  at  Paraiso,  Pedro- 
Miguel,  and  Mirafiores.  Scales:  Plan,  1:5000;  general  profile,  horizontal  1:5000,  vertical  1:500. 
(Tracing.) 

One  copy  plan  and  geological  sections  from  the  tarings  at  (iainboa,  made  bv  the  old  company 
and  by  the  new  company  in  1890.  Scales:  Plan,  1:2000;  geological  sections,  1:500  and  1:200. 
(Tracing.) 

One  manuscript  copy  of  the  curve,  showing  tho  discharge  of  the  Chagres. 
One  manuscript  copy  of  the  inventory  of  the  new  Panama  Canal  Company's  property  on  the 
Isthmus. 

Two  manuscript  copies  of  the  June  report  of  the  engineer  in  charge  at  Culebra. 

One  copy  tabular  statement  of  expenses  at  Emperador  section,  from  July  1,  1897,  to  June 
30,  1898.  (Manuscript.) 

One  copy  tabular  statement  of  the  expenses  at  Culebra  section,  from  July  1,  1897,  to  June 
30,  1898.  (Manuscript.) 

One  copy  tabular  statement  of  expenses  at  Emperador  section,  from  July  1,  1898,  to  June 
30,  1899.  (Manuscript.) 

One  copy  tabular  statement  of  expenses  at  Culebra  section,  from  July  1,  1898,  to  June  80, 
1899.  (Manuscript.) 

One  manuscript  copy  of  Mr.  Choron's  analysis  of  the  cost  per  cubie  meter  of  concrete. 

One  manuscript  copy  note  giving  the  areas  of  Lake  Bohio  at  elevations  17  and  20. 

One  manuscript  copy  note  giving  the  areas  of  Lake  Alhajuela  at  elevations  55,  61,  and  68. 

One  file  containing  tfie  following  documents  relative  to  the  study  of  the  probable  traffic  of 
an  interoceanic  canal:  (1)  Note  on  the  above  study  with  nine  appendices  (manuscripts);  (2)  dic- 
tionary of  the  ports  of  the  Pacific  (manuscript);  "(3)  results  of  the  years  1888,  1895,  1*96,  lSi»7, 
and  1898  (manuscript);  (4)  resume*  of  the  report  of  Mr.  Michel  Chevalier— 1844  (manuscript); 
(5)  resume  of  the  report  of  Mr.  Napoleon  (iarella  1845  (manuscript);  (6)  resume*  of  the  report 
of  Prince  Napoleon  1846  (manuscript);  (7)  resume'  of  the  report  of  Mr.  F.  Belly.  1858  (manu- 
script); (S)  resume*  of  the  report  of  Mr.  Kelly  and  of  Admiral  Davis— 1876  (manuscript);  (9) 
resume  of  the  report  of  Mr.  Joseph  Nimnio-*-1880  (manuscript);  (10)  text  and  resume  of  the 
report  of  Mr.  Levasseur — Congress  of  1879  (text  in  print,  resume"  in  manuscript);  (11)  resume* 
of  the  report  of  the  second  and  third  commissions  of  the  international  congress  (manuscript); 

(12)  re'sume*  of  the  report  of  the  "Commission  d'Etudes'* — Mr.  Daymard,  1890  (manuscript); 

(13)  resume*  of  the  report  of  Mr.  P.  Bunau-Varilla — 181*2  (manuscript);  (14)  resume*  of  the  report 
of  Mr.  Keasby  (manuscript);  (15)  Note  on  the  tonnage  of  ships  (manuscript);  (16)  two  numbers 
of  the  Shipping  and  Mercantile  Gazette  (specimens)  (printed):  (17)  one  number  Lloyd's  Weekly 
Shipping  Index  (specimen)  (printed). 

One  copy  Instructions  and  Regulations  Relating  to  the  Measurement  of  Ships  and  Tonnage 
under  the  Merchant  Shipping  Act,  1894.    (In  print.) 
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One  copy  manuscript  note  (attached  to  the  above)  giving  references  to  be  consulted  for  the 
method  of  obtaining  American  tonnage. 

One  copy  index  map  showing  the  canal  company's  original  arrangement  of  sheets  for  the 
large  topographic  map,  scale  1:5000.    (Lithographed  and  mounted  on  linen.) 

File  containing  manuscript  copies  of  the  following  communications  addressed  by  the  repre- 
sentatives of  the  New  Panama  Canal  Company  to  the  representatives  of  the  United  States 
Government:  The  company  to  President  McKinley,  November  18,  1898;  Mr.  Cromwell  to 
Secretary  Hay,  December  2,  1898;  Mr.  Cromwell  to  Secretary  Hay.  December  3,  1898;  Mr. 
Cromwell  to  Secretary  Hay,  December  21,  18H8;  the  company,  by  Director-General  Hutin  and 
General  Counsel  Cromwell,  to  the  President,  February  28,  1899;  the  company,  by  the  same,  to 
Chairman  Burton,  of  the  Rivers  and  Harbors  Committee,  February  27,  1899';  the  company,  by 
the  same,  to  the  President,  March  11,  1899. 

Records  of  tide  observations  at  Colon. 

Records  of  tide  observations  at  Panama. 

Tabular  statement  of  freight  rates,  prepared  by  Mr.  Maurel  in  his  investigations  of  savings 
to  shippers. 

General  statement  by  Mr.  Hutin,  giving  past  history  of  canal,  a  statement  of  the  amounts 
of  money  raised  and  expended,  and  the  results  accomplished  by.  both  the  old  and  the  new 
companies. 

Plan  of  borings  at  site  of  diversion,  Upper  Gigante.  (Tracing.) 
Longitudinal  section  of  same.  (Tracing.) 

Port  de  la  Boca,  soundings,  September,  1899,  and  February,  1900.  (Tracing.) 
Port  de  la  Boca,  port  ana  maritime  channel,  scale  1:2000.  (Tracing.) 
Port  de  la  Boca,  longitudinal  profile.  (Tracing.) 

Sketch  and  description  of  the  Transportcurs  de  Deblais  a  lame  daeicr,  inspected  by  the 
Commission  near  Tavernilla.  (Manuscript.) 

Proceedings  and  report  of  the  International  Consultative  Commission  upon  the  Suez  Canal, 
1884,  1885,  in  French.  (Printed.)  (Returned  by  request):  Kxtraets  from  the  report  of  the 
Commission  d'Etudes,  giving  estimates  of  cost  of  maintenance  of  Panama  Canal;  cost  of  mainte- 
nance of  the  Manchester  Ship  Canal,  1895-1899;  regulations  for  the  navigation  of  the  Suez  Canal. 

longitudinal  profile,  Atlantic  maritime  section,  showing  rock. 

Cross  sections,  Atlantic  maritime  section,  showing  rock. 

Recapitulation  of  quantities  of  rock  to  be  excavated  in  Atlantic  maritime  section. 
Tabular  statement  showing  operating  expenses  of  the  Kiel  Canal  for  the  years  189",  1898 
1880. 
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Washington,  IX  C,  Man-h  1~>,  1901. 

Rear-AdmiralJ.  G.  Walker, 

President  Isthmian  Canal  Comiiiiwiion. 
Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  the  hydrography  of  the  Panama 
Canal  route.    It  includes  a  full  account  of  the  work  prosecuted  by  me  under  your  authority,  and 
also  the  most  important  portions  of  the  results  obtained  by  the  Panama  Canal' Company,  together 
with  a  discussion  of  the  same  and  the  conclusions  derivable  from  all  the  information  at  hand. 
Yours,  with  respect, 

Arthi  k  P.  Davis,  Chief  Ilijdrttgrapher. 


THE  HYDROGRAPHY  OF  PANAMA. 

The  hvdrographic  problem  of  the  Panama  Canal  project  requires  a  knowledge  of  the  magni- 
tude and  habit  of  the  flood  discharge  of  the  Chagres  River  and  also  in  a  minor  degree  of  the 
tributaries  of  the  Chagres  and  of  the  Kio  Grande  on  the  southern  end  of  the  line.  Italso  requires 
a  knowledge  of  the  minimum  flow  of  the  Chagres  River  considered  as  a  feeder  to  the  sum- 
mit level  and  the  locks  of  the  canal.  Incidental  to  these  matters  the  determination  of  rainfall  is 
important,  considered  both  as  a  source  of  water  supply  and  as  a  hindrance  to  construction. 

Some  observations  upon  these  points  were  taken  by  the  old  Panama  Canal  Companv.  and 
since  the  organization  of  the  new  company  the  records  have  been  much  more  thorough  and  com- 

Elete  of  the  discharge  of  the  Chagres  at  Gam  boa  and  Bohio.    Since  April,  185*51,  measurements 
ave  also  been  made  at  Alhajuela,  where  it  is  proposed  by  the  canal  company  to  construct  a  reser- 
voir to  serve  as  a  regulator  of  the  floods  of  the  river  and  to  store  water  for*  the  use  of  the  canal. 
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The  measurements  of  rainfall  taken  by  the  company  were  made  at  points  whore,  stream  measure- 
ments were  l>oing  made,  and  at  I>a  Boca,  the  southern  end  of  the  canal  line,  this  record,  however, 
being  very  short.  Those  data  are  supplemented  by  rainfall  records  kept  at  Colon  by  the  Panama 
Railway  Company.  This  is  the  oldest  record  of  rainfall  in  the  vicinity  of  the  Panama  Canal,  and 
is  of  treat  value  in  the  study  of  hydrograpbie  problems  connected  therewith. 

Trie  work  undertaken  by  this  Commission  consists  mainly  in  an  examination  of  the  observa- 
tions and  results  already  obtained  by  the  company,  of  a  verification  of  their  methods  by  actual 
field  observations,  and  of  an  extension  of  the  rainfall  information,  us  fur  as  possible,  over  the 
basin  of  the  Chagres  River. 

These  operations  were  undertaken  in  November,  LSI)!),  and  placed  in  charge  of  Mr.  \V.  \V. 
Sehlceht,  whose  description  of  methods  is  appended  to  this  report.  In  July  and  August,  1900, 
the  writer  made  a  personal  inspection  of  the  records  of  the  old  and  new  companies  at  the  office  of 
the  Panama  Canal  Company  in  Paris,  obtaining  many  details  of  value  regarding  the  methods  and 
data  employed  in  arriving  at  the  conclusions  published  by  the  company.  It  was  found  tliat  the 
data  obtained  by  the  old  company  prior  to  the  organization  of  the  new  was  very  fragmentary  and 
incomplete,  considerable  periods  being  entirely  skipped.  The  most  .serious  lack  of  information 
was  with  respect  to  the  magnitude  of  the  great  floods  that  have  been  observed  upon  the 
Isthmus,  especially  the  maximum  flood  of  18"it.  The  observations  taken  by  the  new  company 
are  far  more  complete  and  satisfactory,  but,  unfortunately,  they  do  not  include  any  flood  discbarge 
as  great  as  thoso  that  occurred  under  the  regime  of  tho  old  companv. 

Every  facility  for  the  investigation  of  these  records  was  extended  bv  the  Panama  Companv, 
and  every  possible  assistance  in  the  investigation  was  courteously  rendered  by  Gen.  Henry  L. 
Abbot,  of  the  comite"  technique. 

THE  ('II AORK8  RIVER. 

The  main  trunk  of  the  Chagres  is  formed  by  two  principal  branches.  The  Pequeni  rises 
near  the  Caribbean  coast,  flows  nearly  south  until  it  meets  the  Chagres  proper  a  short  distance 
above  Alhajuela.  The  general  course  of  the  Upper  Chagres  from  its  source  is  southwest,  and  it 
continues  in  the  same  general  direction  after  receiving  the  waters  of  the  Pequeni  to  the  mouth  of 
tho  Obispo,  where  the  proposed  canal  line  leaves  its  valley.  Its  course  is  then  westward  to 
Tavernilla  and  from  that  point  to  its  mouth  its  course  is  nearly  northwesterly.  Its  total  length 
is  over  120  miles  without  including  minor  bends,  although  the  width  of  the  Isthmus  at  its  mouth 
is  less  than  50  miles.    The  various  drainage  areas  are  about  as  follows: 


Total  area  of  C'hatrrea  drainage  basin   1,400 

Upper  Chajrres  (above  Pequeni )   ."W0 

Rio  Pequeni   175 

Above  Alhajueht   505 

Between  Alhajuela  and  < iamhoa      .....  130 

Above  (iainlxi   635 

RioOhiapo   38 

Between  Gauiboa  and  Bohio   245 

Above  Bohio   880 

Between  Alhajuela  and  Bohic   875 

Below  Bohio     520 

Low  er  Gatun   145 

The  district  below  Bohio.  drained  by  the  Chagres  and  its  tributaries,  consists  mainly  of  low 
hills  and  swamps.  The  river  is  sluggish,  the  effect  of  the  tide  being  plainly  perceptible  at  Bohio 
at  low  water,  although  the  tidal  fluctuations  of  the  Curibbean  are  very  slight.  Al>ove  this  point 
there  are  some  modifications,  the  declivitv  being  greater  and  the  country  higher  and  less  swampv. 
Several  rapids  occur  in  this  portion  of  the  river,  and  above  Obispo  rapids  are  frequent  and  the 
river  swift.  The  Upper  Chagres  is  flanked  by  steep,  rocky  hills  clothed  with  luxuriant  vegeta- 
tion, rapids  are  frequent,  the  water  is  everywhere  swift  and  is  very  clear  except  in  times  of  freshet. 
The  stream  is  sinuous  in  many  parts  and  hordered  frequently  by  rock  cliffs,  lending  variety  to 
tho  scene,  which  is  everywhere  one  of  surpassing  beauty.  In  'some  cases  the  convex  curve  of 
the  stream  with  its  swift  current  has  undermined  the  limestone  cliffs,  leaving  overhanging  ledges 
and  producing  caverns  of  considerable  extent.    A  photograph  of  one  of  these  is  shown  in  fig.  3. 

Measurements  of  discharge  of  the  Chagres  were,  made  during  1900  at  all  three  of  the  stations 
maintained  by  the  company,  namely,  Alhajuela,  (iamboa,  and  Bohio,  to  chock  the  methods  and 
results  for  the  information  of  tho  Isthmian  Canal  Commission.  A  comparison  of  these  results 
with  those  submitted  by  the  comjwny  may  be  made  from  the  following  tables.  It  will  bo  seen 
that  the  company's  results  are  much  tho  smaller.  This  is  partly  accounted  for  by  the  disagree- 
ment in  gauging  results,  as  obtained  by  current  meters,  and  by  biking  80  per  cent  "of  the  velocity 
of  surface  floats;  but  this  explanation  "does  not  apply  to  Bohio,  where  the  gauging  results  are 
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practically  in  agreement.  The  principal  reason  may  !*•  formed  by  an  examination  of  the  rating 
curve*  a*  plotted  in  tig.  (t. 

It  will  he  seen  that  the  ''general"  curve,  which  in  the  one  used  for  most  of  the  computa- 
tions made  by  the  company,  gives  much  lower  values  for  all  gauge  heights  than  indicated  by  the 
measurements  of  discharge,  and,  in  addition  to  this,  the  measurements  themselves  are  too  small, 
at  least  for  Alhajuela  andGamboa.  The  fact  that  the  results  obtained  by  the  float  method  were 
too  small  was  pointed  out  by  General  Abbot  in  his  note  "Sur  le  regime  du  Chagres."  page  (», 
where  he  remarked  that— 

In  then*.'  calculation;'  the  velocities  measured  are  to  lie  multiplied  by  U.S.  This  is  too  great  a  reduction  if  we 
take  account  of  the  fact  that  the  floats  are  to  tie  liberated  on  all  the  river,  and  not  limited  to  the  center.  According 
to  my  opinion,  a  coefficient  of  0.9  would  be  sufficient. 

,  If  the  factor  ().!<  were  used  in  reducing  the  float  measurements,  as  suggested  by  General 
Abbot,  they  would  very  nearly  agree  at  Alhajuela  and  Gamboa  with  the  current-meter  measure- 
ments, but  at  Bohio  the  agreement  wotdd  not  be  so  close. 

It  is  important  to  note,  however,  that  the  results  obtained  and  nut  forth  by  the  company 
are  very  conservative,  the  error  being  on  the  side  of  safety  when  considering  the  low-water  flow, 
and  as  a  different  formula,  called  the  *'  special"  formula,  is  used  for  floods  at  Gamboa  and  Bohio, 
this  error  does  not  enter  into  them,  and,  as  will  be  seen  by  the  diagram,  the  special  formula- 
agree  closely  with  the  observations. 

Detailed  descriptions  of  the  stations  and  a  discussion  of  methods  will  be  found  in  Mr. 
Schlecht's  report,  appended  hereto,  page  '2:i3. 

ALHAJUELA  BTATIOX  ON  (USUI  ItlVKK, 

This  is  the  point  on  the  Chagres,  about  1 1  miles  above  Gamboa,  where  the  Panama  Canal 
Company  proposes  to  huild  a  high  masonry  dam  to  impound  water  for  the  use  of  the  canal  and 
to  assist  in  the  storage  of  floods.  The  dam  site  is  about  7  miles,  by  the  course  of  the  river, 
below  "  Dos  Bocas,"  the  junction  of  the  two  main  branches  of  the  Chagres.  the  ganging  station 
being  about  half  a  mile  below  the  dam  site. 

The  company  established  the  station  on  the  15th  dav  of  April,  1N99,  and  still  maintains  it. 
The  results  given  by  the  company  arc  summarized  as  follows: 


EttimalrH  monthly  ditehanjr  i>j  Chagrrt  Hirer  at  Alhajwla. 
[limiting.-  »un.  Suft«jujuT  mile*.] 
OBSERVATIONS  OF  THE  PANAMA  CANAL  COMPANY. 


Month. 

IMM'hargi-  In  m-rnnd  fret. 

Kun-nff. 

Rainfall 
In  Ma. 

Maximum. 

Minimum. 

M«n 

Total  in 

.11  T,    it,  t 

Sfcntnl- 
trvi  p.-r 

•'!««"• 

mil.-. 

l»*pth  In 
inchm. 

MM 

1.U2I 

IX,  I.M 

4,200 

IS.  wo 

27,130 

ILMt 

11.160 

m 

1,165 

1,234 

1,440 
l.SW 
1.520 
1.3*0 

706 
1.4W 
2, 150 
LIS 
S.2M 
2.  100 
2,«0 
2.930 
2,  VD 

22.  100 
97. 760 
1J7.WS0 

HUM 
atn.iw) 

U2 

I62.940 
174,150 
1S8.960 

IncStM. 

»  1.1 

4.26 
1.40 

6.  B 

i  :;. 

&.2A 
5  Hi 

i  i: 

S  63 

4.7* 
4.07 
7.49 
4.30 
«  Oft 
6.47 
5.14 

a.  tuo 

1,204.320 

43  91 

OBSERVATIONS  OF  THE  NEW  PANAMA  CANAL  COMPANY 


1900. 

— 

/«rAe. 

11.140 

l.oao 

1,.V» 

97.760 

3.  IS 

3  63 

i  27 

1.130 

466 

«2 

14  lot 

1  60 

1.67 

3d 

777 

424 

430 

si,  :m 

1  OS 

!  -?i 

.82 

2.060 

311* 

564 

33,6-U 

1.12 

1.24 

4.06 

13.770 

M 

1.310 

W  II  HI 

t*M 

a  w; 

11,  m 

7.730 

(ISO 

1.530 

92.230 

3.07 

3.42 

IK  :,; 

!-  INI 

1.230 

2.190 

134.660 

4.33 

4.99 

11.  Ill 

20,  UKI 

1.S30 

2,  H20 

173.400 

4.5* 

6.43 

13  01 

11. two 

i.no 

2.140 

127.930 

1  26 

1  7  i 

15.60 

21. 7N0 

1,7*1 

3.210 

197,  ;vki 

li  36 

7  XI 

16  39 

14,fi«0 

1.620 

2,964 

1  ,i,  I3U 

5.S? 

6.44 

14.92 

Ml  :.«i 

1,130 

2.290 

U0,  N00 

4.53 

5.22 

3.76 

M.W 

M| 

1    M  1 

l.w.aoo 

.1  IH 

19  51 

113  SO 
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duchnrgr  of  Chaore*  ltitvr  at  Alhajurla— Continued. 
FROM  OBSERVATIONS  OF  THE  ISTHMIAN  CANAL  COMMIMlOtf. 


April  

May  

June  

July  

Annum  

September 
October 

•mb 

The 


Total  In 
acre.  feet. 


He.  on  I 

feet  per   Depth  in 
square  Inche* 
mile. 


Rainfall 
in  b««a. 


Ratio  nf  run-off  to  rainfall  —  1)0  per  cent. 

COMPUTED  FROM  RATING  TABLE  OF  ISTHMIAN  CANAL  COMMISSION.  THING  THE  OAUCE  HEIGHTS  OF  THE  PANAMA 

CANAL  COMPANY  AS  THE  ARGUMENT. 


January . . 
Febniar) 

March.... 

«.y!::::: 


5,070 

m 

1.165 

71.680 

2.  31 

2.  SB 

a.-sso 

MO 

7*6 

12,  5*0 

1.52 

1.58 

2.W0 

us 

Ml 

33.260 

1.07 

1.23 

3. 0<0 

■»"> 

r«> 

30. 2» 

1.01 

Lis 

n,  «*> 

MS 

2.(150 

V»,  OftO 

4.06 

4.W 

21.  J»0 

W 

M. 

140,  4» 

4.67 

5.21 

fiAMBOA  KT ATION  1>N  CHAliRBB  RIVER. 


This  is  the  Mat  ion  of  longest  record  of  anv  on  the  Isthmus, 
canal  line  leaves  the  valley  of  the  Chagres:  tht 


It  is  near  the  point  where  the 
e  river  valley  ascending  from  this  point  to  the 
northeast,  while  the  canal  line  proceeds  to  the  southeast  to  cut  through  the  continental  divide  to 
the  Pacific.  It  was  at  one  time  proposed  to  construct  a  dam  at  this  point,  and  the  canal  company 
began  observations  here,  but  a  careful  examination  of  the  records  in  Paris  failed  to  bring  to  light 
any  continuous  record  of  river  stages  prior  to  1892,  but  a  number  of  discharge  measurements 
for  1889-1891  were  obtained,  and  are  given  herewith.  A  graphic  exhibit  of  the  flow  from  1893 
to  1898  is  shown  in  figure  7,  and  a  comparison  with  Alhajuela  and  Bohio  for  1899  and  1900  is 
shown  in  figure  8. 

Annual  tummary  of  dweharg*  tneuuretnent*  mntU  by  the  Panama  Omal  Company  at  Gamboa. 


Year 


DUehante  In  M-conri  feel. 


1 W- 
1HS3  - 
1MW 
I".' "I 


12. i«> 
M.10O 
»,  1W> 

27.  WO 


12. 190 

2*.  770 

•js.iwi 
as, 720 


750 
v.; 


Toul  In 


777 

Tir, 


J,  610 
S.770 

2.  WW 
2  Wl 

3.  WO 
3,000 
2.5*0 

Zm 


2.612.607 
2,732.2*4 
t.  OKI.  740 
2,008,»10 
a,  mi.  070 
2. 160. 630 
1,870. 500 
1.700,100 


Run  ••:!. 


mile. 


Depth  In 


 itell 

nt  Colon. 


5.  M 
4.  Ml 
4.53 

6.  11 
4.72 
4.06 
3.72 


77.14 

mm 

•1.55 
61.  US 
H2.M 
64  05 
66.28 


1M..S4 

iai.il 

1>.BI 
116.45 


•  Mean  rainfall  on  baaln. 
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mon/ji/y  tlwchtttyr  t*f  i^hwjrf*  River  at  Citimftoa. 
( Drain  ttjfe  adm.  6Sn  w|uarv  wile*.) 
OBSERVATIONS  OF  THE  NEW  PANAMA  CANAL  COMPANY. 


by  *Vfr«jpii«;  the  cliMbaryu  t 
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EitimaUd  montlUV  ilitehartft  of  Chagrrf  AVer  rir  Gambofi—  Continual. 
OBSERVATIONS  :>V  THK  NEW  PANAMA  CANAL  COMPANY-!  mitmuol. 


Run-oA. 

Second 

1 

feet  per 

l*p 

lh  in 

mile. 

UK 

ho.  | 

6.80 

7.84 

2.33 

2  4.1 

l.«0 

1.84  | 

a  so 

;>  :< 

8. » 

4.48 

i.  so 

*>  i.f.' 

6  68 

6.80 

7  19 

4 

4  4A 

1  5.45 

*.a» 

8.17 

(.12  I 

1  3.80 

4.U 

The  year. 


The  rear. 


l'JOO. 


June  . 


July  

Annual  

ftetrtofulier  . 
October  . . . . 
Noventlter 
I  hi  eiiitii  r 


IHvlwrKr  in  aecnmlfeel. 


Maximum,  Minimum.  Menu 


27,  :io 
7,  son 

1  MO 
9.920 

ii.6.m» 
i», 

II,  MO 
7,770 
30,470 


2,010 
I.  1*1 

777 
777 

1,141 

■j.  iii 
2.470 
l.i." 
I, M0 
1.020 
1.1.181 


4.  .110 
1.480 
l.irjo 

1.  H40 
.  ITU 

2.  N*l 
4.240 

1.  Ill) 

2.  M0 
9.480 
5.190 

••'.•so 


Total  in 
acn-lect. 


2«V..  010 
H2.iM> 
62,720 

|.K  Hi 

151.  K70 
ITXl.  I* 
260. 700 
253,  W0 
151.  140 
712.730 


5.01 

.at 

l.M 
4.72 
12  83 
16.3k 


.'I 


1" 
lu 
11. 
12  28 
7.9A 


777      3.000      2, 108, 630  |  4-72 


22.UBU 


1,730  : 


6,740 
20.  470 
14,120 
14, 120 
26.  ISO 
11.7*1 
13.730 
23.  "SO 
13.200 


7l«', 
706 
1.310 
1  340 
I  -Tl! 
1.880 
I. MO 
1.870 
1 .  eVJi) 


a.  190 
'.''<-• 
»'<j 
1,003 
1.910 
2,470 
2,820  1 
4.240  ' 
3, 180  I 
3,390 
3.740 
2.  650 


-'14, 

52, 

i.:i, 

117, 
148, 

173. 
200, 
180, : 

208. 


.580 
'1411 


26.190 


« 

670 
1.870 
12.320 
10.020 
16,910 
2li.  >''.1> 
16,060 
23,720 
17.M0 
21,  «0 


70S  I    2.380  1.870.800 


23,720 


!,.>'. 
4*0 

434 
MS 

414  ! 

»I8 

1.4*0 
1,620 
1.450 
2.060 

i:3 


565 
1.340 
1.940 
3.350 
3.565 
3,070 
4.520 

*5 


n.v.1) 
:if, 

1 15,440 
.11'.,  W 
2  Hi, 

1-2  6KI 

2II..VJU 
164,790 


.'■  :«■ 
I. DO 
I  *• 

1  67 

-  - 


5.34 
5.89 
4. 17 


I15.&5 


4.06 


1.706.100 


2.66 
1.28 
.83 
.89 
2.11 
3.06 

5.61 
4.83 
7.12 
6.40 
4.22 


6,34 
1.56 
1.71 
l.M 
8.16 
4.34 
5. 12 


6.16 
6,57 
4  M 


6  93 
6.  4  9 
1.241 
.43 

13  90 
4.41 

27. 6.8 
14.80 
14.54 
15.04 

14  « 
9.01 


59-23 


3.72 


3.07 
1.S3 
.96 

.w 

2.43 

8.41 
,1.. 

6.47 
5.89 
8.  21 
7.  1 1 

4.8." 


138.02 


I*.  01 


HROM  OBSERVATIONS  OK  THK  ISTHMIAN  CANAL  COMMISSION 


14.030 

889 

2.026 

124,670 

8. 19 

366 

2.09 

1.420 

72* 

970 

V..  "TO 

1.58 

1.59 

.35 

805 

509 

641 

39.410 

1.01 

1. 1* 

.29 

1.74'. 

443 

637 

37.900 

1 

1.11 

394 

15,900 

15 

1,613 

99.300 

2.M 

2.91 

11.15 

12,  m 

1,205 

2.  426 

144,  WO 

3.82 

4.2ft 

13.94 

21.980 

2,058 

4.104 

2\2,  :v.i 

6.62 

7.42 

14.47 

26.300 

2,222 

4.662 

'<<■ 

7.39 

8  51 

11.48 

.11  IK.il 

1,899 

8. 750 

223, 140 

6.91 

CM 

14.  n 

2y. sou 

2,796 

5.846 

V*.  t"' 

9.21 

10.61 

16.78 

22.760 

2.461 

6.415 

122,  220 

8.58 

S.52 

13.86 

27.900 

1.509 

3.380 

307.880 

i.  32 

6.13 

302 

29.900 

443 

2.974 

2,152,910 

63.66 

Ratio  n(  run  olt  In  rainfall    59  per  rent. 

CoMPI"TKI>  KROM  RATING  TABLE  "K  ISTHMIAN  CANAL  COMMISSION,  I  SINO  THR  UAfUK  HK.K1HTS  OF  THK  PANAMA 

CANAL  COMPANY  AS  THE  ARGUMENT 


1901 

Kcliruarjr  

March  

K-:::::::;:::::::::::::::::: 

June  


4,03) 

911 

1.236 

76.000 

LM 

2. 24 

.'  '.«•• 

i 

817 

45.370 

LB 

1.32 

1,4*) 

895 

544 

33,  45(1 

.36  1 

2,760 

278 

l»» 

29,  6181 

.78  | 

87 

26,  X>< 

955 

2, 190 
2,500 

134.660 

s  45 

3.98 

18,310 

1.205 

11*.  760 

3  9, 

4.40 
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BOIIIO  KTATH1N,   OS   I'll  M.HBS  K1VKK. 


The  present  plans  of  both  the  Isthmian  Canal  Commission  and  the  Panama  Canal  Company 
provide  for  a  dam  at  llohio.  The  company  established  a  fluviograph  here  in  1S1>5,  and  a  Tccord 
of  discharge  has  been  kept  ever  since 

Annual  luminary  uf  diKhargr  measurement*  made  hy  the  i"»mama  Gmai  Company  at  Jiohio. 


Year. 


1*». 


Discharge  in  arennd-feet. 


Kiln-off. 


Maximum 


77,7*0 
28,040 
38,790 
.'7, 

to,  on 


TuUl  to  Second- 
Minimum.    Mean  | 

mllr 


711) 
Got) 

m 

780 
Ml 

m 


4.510 
4,220 
4,860 
3.  MO 
J,  41)0 
3,430 


3.0fi2.96l> 
4.  .M  4.  :im>  I 
2. 864. 730 

v.  i:*.4aj 
i.wi.mo 


MS 
4.  HO 
6.41 
4.  SO 
3.86 
4 


Depth  In 
Inch** 


60.  H 
»28 
74.08 
01.07 
62.40 
M  38 


Rainfall 

•I  Colon. 


151.54 
i;tl.  M 

US  55 
133.02 
« 108.  C7 


"  Minn  rainfall  on  lauln. 

Ktfimated  monthly  discharge  uf  Chagret  Hirer  at  Bohio. 

OBSERVATIONS  OK  THK  PANAMA  CANAL  COMPANY. 
(DraJnagT  area,  880  iwjuarr  rntlea.] 


I'i«  tu*ru<  In  acfond-lL-et. 


Month 


Maximum.  Minimum.  Minn 


January.... 
Fcbrnarv  .. 

March  

April  

fS  

J  till*  

July  

Auguat  

September . 
October.... 
NnrcaiDer  . 
December. . 


180.V 


Tli*  year. 


January  

February  .. 

March  

April  

M"7  

Jan*  

July  

AllflMt  

September  , 
October  . . . . 
Norcmber  . 
December . . 


•A),  721 
J.  WO 


2,  2.«> 
1.1*0 


11.  MO 
13.  KM) 
10.770 
10.9X0 
15.400 
21.320 
27.  7(r0 
la,  mu 
27.  180 


710 
1..VO 

•-'.flu 

1,010 
1.040 
'.'.WO 
2,610 
4,020 
2,610 


•  4. 540 
"  1.380 
■  li--' 

'•l.oeo 

4.170 

»4,aio 

"  4  NO 

"6,030 
ifi.TOO 

in,  \nv 

■•  41,070 
hi;  ttVi 


27.750 


710  I  4.410 


io. 4:0 

2.470 
1.040 

25.  too 

tli.  270 
13.2*0 
22.050 

11.900 


1,810 

l.oso 

740 
000 
1,710 

2,«n 

2,430 
2.(150 


10.100 
28.950 


"4. 710 

■MM 

..  m 

"  1,000 
114,040 
I.VOO 

ua.  in 
»».  fax 

' '  It  ■ 
"ft.  850 
n7,500 
»  ft  .  040 


The  year 


aVM 


000  4.2S0 


January  . . 

Febrilan 
Mar.  I,  . 
Ap 


tm. 


5.370 


3. 3W 


June. 

July  

Augual  

September . 

Orluber  

NuTcmbi-r  . 
December.. 


1,3*1 
14,100 
3*.  7*0 
12.010 
17,400 
18,460 
21,110 
17, 440 
22.  100 
22,100 


Nil 

4*4 

sao 

3,  160 

2,  aw 

2.820 
4,130 
J.  MO 

3,810 
0.670 


The  year. 


38. 7*0  ' 


4»4 


January 

Kebniarj 
Marrb  . 


May"! 
June. 


July. 

Augmt  

Sef>lcmber . 

October  

Notemtier  . 
December . 

The  y 


B,  190 
«.») 
5,400 
2I.0CO 
8,410 
15, 140 
23.  *W 
15. 500 
8.  MO 
3.370 

.;.-.<j 

(i.tiTU 


•2,260 
1.230 
MO 
784 
1,440 
1,7*0 
2,  COO 
3.000 
2. 160 
2,0*0 
I,  MO 
1.980 


"2.C60 
"1.4*0 
a  710 
"880 

«:,tec 
■4,  M 
•4.120 
"7,270 
"6,8W 
"7,480 
"6,  OtO 
•  0,810 


4,840 


4.  COD 
1.090 
1,0*0 
2.010 
2,4*0 
3.3JC 
0,470 

-..  io 

3,210 
4.040 
7,840 
2.  MO 


B.JM 


781) 


L00O 


Riin-or?, 

Total  In     Second-  Rainfall 
acrr-fcit.    feet  per  Depth  In  at  Colon. 
M|iuini  Inchca 
mile. 


279,  770 
70,040 
65,1*0 
83,070 
366,  t(« 
246.  400 
•282.  JO 

425.  :«i 
344.530 
424.  TOO 
Ml.  190 
127  .'1411 


3. 283. 810 


5.17 
1.47 
1.  20 
I.JO 
4.74 
4.80 
5.22 
7.8f. 
8.M 
7.86 

n.  oo 

7.00 


4,«6  . 

i.oo 

Loo 

1.34 
6.  46 
6,46  ! 
«.OJ  i 
')  .». 
7.S4  ! 
9.06 
7.70 
9.11 


l*cht$. 


5.1-2 


09.42 


200,  MO 
80,100 
64.110 
100.570 
303.750 
249,  920 
190.070 
215.200 
362.060 
000,460 
MLM 
371.  8*0 


5.08 

1.7* 
1 

1  92 
6.01 
4. 77 
8.67 
4 

0.74 

7.22 
8.62 
r.  w, 


6. 'JO  . 

1,90  . 

I.  16  . 
2.  U  . 

II.  47  . 
6.M  . 
4.12 
4.01  . 

?.a  . 

8.32  . 

9  «2  . 

7.01  . 


3.  Ota.  900 


4.80 


64.28 


12fi,(l-<J 
88,t«U 
43,060 
42.  *i.i 
190.  C70 
249.920 
3M.KB) 
in.  010 
40*.  >IO 

no,<oo 

413,  450 
118,730 


3,5H,3W 


2.33 
l.M 
.81 

1 

»07 

4.  T7 

5,  « 
8.30 
7.83 
8.40 
7.W 
7.71 


2.0* 

1.88 
.05 
1.12 
10.46 
5  « 
0.71 

8.72 
9.  SO 
8.81 
8.02 


7«.» 


317,  (00 
W.xfO 

t.:,o2u 

1I9.00H 
161. 7VO 
199, 34o 
*«!.  SCO 
324,  WO 

tot.ooo 

810.510 
40ft. SIO 
174.  Kit 


«.  42 

l.« 

l.M 

2  28 
0.04 
0.81 
7.47 
6.02 
3.64 
6.74 
>.»! 
0.24 


7.40 
3 

1.43 

2  M 

0.62 

4.24 

8.01 

0.04 

4.07  I 

6.62 

».»! 

3.74 


2,  *»\730  I 


4.40 


61.07 


•■  Thea*  mttii-  are  otitalnot  by  ivi  upih  Die  dlarhanr* 

S.  Doc.  222,  fift-2  15 
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KEl'ORT  OK  THE  1STUMIAN  CANAL  COMMISSION. 


Eltimated  monthly  dueharge  of  Chagre»  Riter  at  Buhiit— Continued. 

I  OF  THE  NEW  PANAMA  CANAL  COMPANY. 


Mm r»  tl . ,  

April  

May  

Jane  

Jnly  

AuguM  

!f|tal»!  

S::::: 

The  ycnr 


22.240 

2,540 

1,410 

3,280 
17,640 

ft. -170 
17.750 
25.870 

8.631 
16.130 


15.280 


2ft,  B70 


1,800 
1.840 
740 
liSt. 

too 

l.»10 

t.eoo 
3.040 

2.440 
2,790 
.-.79. 


Mean. 


3,848 
1,730 

tm 

low 

1.060 

a,  140 

8,960 
6,720 
4,240 
4,1*40 

6,300 
3.600 


Total  in 
•ere-fcet. 


236,  MO 
96,980 
60,760 
64.860 
126,060 
186.840 
242,  880 
361.700 
252.  300  , 
303.750  I 
315.370 
221.360 


Second' 
feet  pt  i 


4.37 
1.98 
1.12 
1.24 
2.33 
3-67 
4. 4» 
6.  SO 
4.82 
6.61 

to 


2,461*,  420 


s.w 


Depth  In 


5.04 
2.06 
1.2* 
1.33 
2.(9 
3.98 
5.1* 
7.411 
6.38 
6.47 
6.72 
4.72 


Rainfall 

HI  colon 


62.40  I 


BA.«EI>  OS  DISCHARGE  MEASUREMENTS  MADE  BY  THE  ISTHMIAN  CANAL  COMMISSION-. 


189* 

January  

February  

March  

July  

Aujpiftt  

September  

October  

November  

December  

The  ye«r . 


21.  H30 
2,  MO 

MS 
17.440 
6.440 

17.730 

Jt.roo 

10. 22ft 
I*. 286 
a.  320 
15.430 


1,900 


2,030 
1,710 

5S 

1,990 
3,080 

2,210 


4,150 
1.7116 
1*43 
1.067 
1.800 
3.6O0 
4.S72 

4.858 
6,511 
5.732 
8.860 


3.697 


iV>.  170 
W.6S0 

57.  *m 

£!.9.X> 
1 16.00 


341, CM 
212,  8*0 


2,676.6 


4.72 

5.44 

<« 

2.04 

2.12 

» 

1.07 

1.23 

1.20 

1.34 

.43 

2.16 

2.4» 

13.80 

3.98 

4.44 

6.41 

4.97 

6.73 

7.  SO 

8.42 

us 

6.16 

16.  5ft 

«.» 

7.22 

15.04 

6.61 

7.26 

14.49 

4.49 

6.18 

•  04 

4.18 

67.03 

133.02 

OBSERVATIONS  OK  THE  NEW  PANAMA  CANAL  COMPANY. 


January. . 
February 
March  ... 
April  



June  

July  


tvaa. 


November  . 


The  ] 


.1        10, 410 

1.480 

2.130 

130.380 

2.41 

2.78 

2.44 

i.sbo 

810 

1.080 

68,870 

l.X 

1.25 

.S3 

.1  820 

600 

740 

t:»..vo 

.84 

.97 

.33 

•1  1,766 

480 

706 

42,010 

.80 

.89 

8.78 

8,672 

490 

1,830 

99.610 

1.84 

2.12 

10.48 

10.H40 

; .  wi  i 

2.860 

170.180 

3.25 

3  83 

15  67 

21,180 

2,010 

6.610 

344.940 

li  UK 

7.3* 

18.28 

18.  240 

2,440 

6.280 

323,420 

6. 88 

8.  89 

IX  SS 

18,070 

2,260 

4.770 

6.42 

8.06 

14.  S3 

3,180 

7.000 

7.96 

9.17 

18.48 

21).  300 

3,740 

S.flOO 

II 

7.60 

837 

18. 10 

22,870 

1.800 

8.740 

4.25 

4.90 

8.13 

23.8*0 

4*0 

3.620 

2.661.810 

4 

M.tt 

108.87 

OBSERVATIONH  OF  THE  ISTHMIAN  CANAL  COMMISSION. 


January. 

Fchruary 
March  ... 

IIWIIMIIII1MIW*III1IIIIMMH,MM«*«M*II  tl,H| 

The  ye«r 


10. 166 
1.840 
877 
1.846 
9.500 
12.700 
20.650 
18.900 

s£ 

19.800 
22.100 


■a.  uoo 


1. 441 
802 
678 
442 
60* 
1,640 
2.521 
2.869 
2,851 
3,802 
4.464 
1.949 


442 


in 

1.062 
681 
862 
1,670 
3,  185 
5.9*0 
5. 1*0 
5.190 
8,220 
7.640 
4,100 


41,870 
38,800 
102,680 
189,  .t« 
306,  17h 
361.660 
308,810 
606,430 
448,880 
2T.J,  100 


2.808,790 


Ratio  of  run-off  to  rainfall  =  55  per  cent. 

COMPUTED  FROM  RATINli  TABLE  OF  ISTHMIAN  CANAL  COMMISSION,  USING  THE  GAUGE  HEIGHTS  OF  THE  PANAMA  CANAL 

COMPANY  AS  THE  ARGUMENT. 


3.400 

975 

1.608 

92.720 

1.71 

2.680 

618 

VS7 

r>2.040 

106 

1.10   

1,875 

400 

sst 

40, 210 

.74 

2.443 

256 

621 

31,000 

.69 

.  85  .......... 

19.180 

880 

2,400 

147.87V 

2.73 

3.15  .......... 

13.010 

1.380 

2.890 

171.970 

828 

3. 66  ... •■••>.> 
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FIO.  fl. — COMPARATIVE  HYOROGRAPHS  OF  CHAQRES  RIVER 

Albajui-la.  1 » amln mi,  ati'l  the  iip|**r  Hols  to  iliaKruni  an*  ilniwii  [nun  observation*  of  ihc*  Pmutnid  (  'mint  Company;  the  lower  diagram 

from  "tbM.r\tttU»n»  of  c tic-  J^ihuiittii  t'liuul  row  minion. 
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MINOR  STREAMS  ON  THE  ISTHMUS  OF  PANAMA. 


In  a  minor  degree  it  is  required  to  know  something  of  the  volume  and  regimen  of  the 
Grande  River,  which  is  followed  by  the  canal  line  from  Paraiso  to  the  Pacitic.  Also  of  the 
tributaries  of  the  Chagres,  which  are  to  be  conducted  to  the  sea  independent  of  the  canal. 

Observations  on  all  of  these  were  made  in  1900  sufficient  to  show  that  no  difficult  problems 
are  involved  in  their  control.  A  detailed  description  of  work  and  results  on  these  streams  will 
be  found  in  Mr.  Schlecht's  report,  page  233. 

THE  FLOOIW  OF  THE  CHAGRES  RIVER. 

The  projected  canal  from  Colon  to  Panama  is  49  miles  in  length,  and  for  more  than  half  this 
distance  it  follows  the  valley  of  the  Chagres.  The  magnitude  or  a  flood  discharge  is,  therefore, 
important  in  its  relation  to  the  works  necessary  for  controlling  and  discharging  the  surplus  waters 
without  injury  to  the  works  or  obstruction  to  navigation. 

Although  nearly  the  entire  country  is  clothed  with  vegetation,  much  of  which  is  very  dense, 
the  slopes  are  so  precipitous  and  rock  is  so  near  the  surface  that  the  heavy  tropical  rainfall  often 

Sroduces  sudden  freshets  in  the  river.  A  violent  rainfall  of  a  few  hours  converts  the  banks  of 
io  Chagres  in  the  vicinity  of  Alhajuela  and  above  into  a  series  of  small  torrents  and  cascades, 
causing  the  river  to  rise  very  suddenly  and  flow  with  great  velocity.  It  is  this  feature  that  lends 
such  importance  to  the  study  of  the  floods  of  the  Chagres  in  their  relation  to  the  proposed  canal. 

It  is  stated  bv  the  officers  of  the  Panama  Railway  Company  that  previous  to  1879  no  freshet 
had  occurred  in  the  Chagres  of  magnitude  sufficient  to  cause  serious  damage  to  the  property  of 
the  railway  company  or  to  delay  its  operations.  The  flood  of  1879  caused  great  damage  to  the 
railway  and  obstructed  traffic  for  a  considerable  period,  and  the  conclusion  follows  that  it  is  far 
greater  than  any  flood  that  had  occurred  since  the  construction  of  the  railway  was  begun.  This 
conclusion  is  verified  by  the  testimony  of  the  oldest  inhabitant  of  the  vicinity.  Since  1879  suffi- 
cient attention  has  been  paid  by  canal  officials  to  render  it  certain  that  no  flood  equal  in  magnitude 
to  that  of  1879  has  since  occurred.  The  flood  occurred  in  November,  but  we  do  not  know  how 
long  it  lasted,  except  that  a  violent  storm  raged  for  six  days  throughout  the  Isthmus,  the  precip- 
itation amounting  to  320  millimeters  at  Panama. 

The  only  actual  information  existing  other  than  that  of  a  general  character  from  the  officials 
of  the  Panama  Railway  above  referred  to  is  the  testimony  of  Mr.  Sosa,  a  young  Colombian 
engineer,  who,  by  inquiry  from  the  inhabitants  or  otherwise",  decided  upon  certain  points  as  high 
water  of  this  flood  in  the  neighborhood  of  Bohio.  Mr.  Sosa  was  unfortunately  drowned  in  the 
sinking  of  La  Iiourgogne,  ana  it  is  not  known  how  accurate  his  information  was,  excepting  that 
he  expressed  his  entire  reliance  upon  it.  By  his  testimony  the  river  reached  an  elevation  of  12 
meters  above  sea  level  at  Bohio  at  its  maximum  stage.  From  the  measurements  made  of  the 
floods  of  less  magnitude  and  from  the  large  number  of  measurements  of  the  river  at  its  lower 
stage  a  curve  has  been  plotted  expressing  the  relation  of  discharge  and  gauge  height  at  Bohio. 
The  existing  observations  are  in  satisfactory  accordance,'  and  by  extrapolating  this  curve  upward 
to  include  the  flood  of  1879  we  obtain  a  discharge  for  the  river  at  Bohio  for  gauge  height  12  meters 
of  3,860  cubic  meters,  or  about  136,000  cubic  feet  per  second.  The  curve  and  the  data  upon  which 
it  is  based  are  shown  in  figure  9,  page  229,  and  is  submitted  as  being  the  best  conclusion  permitted. 
The  plotted  observations  are  those  given  by  General  Abbot  in  his  note  "Sur  le  regime  du 
Chagres,"  pages  2-1  to  27.  The  results  obtained  by  the  company  at  Bohio,  being  in  practical 
accordance  with  those  observed  by  this  Commission, "are  accepted  without  change. 

In  this  connection  three  points  should  be  reuieniliered — first,  the  discharge  for  "cote"  12 
may  be  greater  than  here  indicated;  second,  the  flood  of  1879  may  have  reached  a  higher  eleva- 
tion than  "cote"  12;  third,  it  is  possible  that  a  larger  flood  than  that  of  1879  may  occur  in  the 
future. 

Under  these  circumstances  it  seems  unsafe  to  consider  the  maximum  flood  wave  to  he  expected 
on  the  Chagres  at  less  than  140,000  cubic  feet  per  second. 

Four  great  floods  occurred  since  1879,  of  which  the  discharge  at  Gamboa  has  been  measured 
or  estimated  by  the  Panama  Canal  Company  as  follows: 


Nor.'mbcr  2\  l!*»5. 
December  IS,  is* . 
DecvniU't  1, 1W0 .. 
Den-mbor  17.1*19. 


SSE 

Meter). 

Cub.  metert. 

CWlt.  meter*. 
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1.077 

m 

23.66 

1,67* 
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7* 

23.  TO 

1,6« 

m 

«0 

tt.n 
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The  flood  of  187H  seems  lo  have  been  longer  sustained  than  any  of  the  others,  and  it  seems 
likely  that  the  initio  of  the  mean  discharge  to  the  maximum  should  he  somewhat  greater  than  the 
others.  General  Abbot  has  assumed  the  mean  discharge  for  forty-eight  hours  for  this  flood  at 
80  per  cent  of  the  maximum,  and  this  appears  to  be  approximately  correct.  Eighty  per  cent  of 
140.000  cubic  feet  per  second  is  112,000  cubic  feet  per  second. 

The  area  of  Lake  Bohio  according  to  the  plans  adopted  by  this  (Commission  aro  as  follows: 


hpui 

mile.. 


20  mcd-nt.  6.\a  feet  I    H.7T1  2».» 

•a  mru-n,  ki  fret   a.  M4         M,  TS 

2*  mcl<  r»,  H5.3  feel   M.IRTT  SH.4* 


The  waste  weir  provided  is  to  be  at  elevation  85  feet  above  sea  level,  or  slightly  toss  than  26 
meters,  and  is  to  have  a  length  of  2,000  feet. 

This  flow  continued  for  forty-eight  hours  would  result  in  a  total  discharge  of  444,300  acre- 
feet,  or  about  9,300  acre-feet  per  hour.  A  sustained  discharge  of  this  amount  would  raise  the 
lake  to  a  head  of  about  0.6  feet  over  sill  of  the  weir.  This,  however,  may  be  taken  as  the  extreme 
condition,  which  will  never  be  exceeded. 

LOW  WATER  OK  TIIK  CIIAGRKS  RIVRR. 

The  Chagres  River  being  the  one  feeder  to  the  summit  level  of  the  proposed  canal,  its  mean 
and  minimum  flow  is  very  important  as  indicating  the  amount  of  storage  that  must  be  provided 
for  the  operation  of  the  canal  during  the  dry  season.  The  mean  flow  for  the  various  months  of 
the  year,  as  determined  by  averaging  all  the  monthly  records  at  Gamboa  in  our  possession  since 
1892,  are  as  follows: 

Cubic  feet  I  Cubic  feet 

per  Kccoiid.  pern-cowl. 

January  3,310    July   4,010 

February  1.33°    August   4,080 

March   900    September  3, 540 

April   1,530    October   4,110 

May   3, 180    November   4,  790 


June   3,280    December   4,850 

Averaging  these  quantities,  we  find  the  mean  annual  discbarge  is  about  3,200  cubic  feet  per 
second.  As  the  maximum  consumption  and  loss  by  leakage  and  evaporation  is  but  little  over 
l,0(8i  cubic  feet  per  second,  we  find  that  the  month  of  March  is  the  only  month  having  a  shortage 
in  average  years:  and  as  this  is  the  record  for  Ganiboa,  and  the  discharge  at  Bohio,  where  the 
dam  is  to  be  constructed,  is  somewhat  greater,  we  may  say  that  the  requirements  of  the  canal  are 
less  than  the  average  discharge  for  any  month  in  the  yea'r,  and  if  one-third  of  the  mean  annual 
flow  can  be  saved  there  will  l>e  ample  for  canal  purposes. 

But  some  years  furnish  less  water  than  others,  and  to  correctly  solve  the  problem  of  the 
water  supply  for  the  canal  we  must  consider  the  yield  in  the  minimum  year. 

In  all  the  observations  at  Bohio  the  lowest  monthly  means  are  for  the  months  of  March  and 
April,  1891,  as  shown  by  the  mean  of  eight  measurements  made  in  each  of  those  months.  More 
records,  however,  are  at  hand  for  Gamboa  than  for  Bohio,  and  the  lowest  reading  at  the  Gamboa 
fluviograph  occurred  in  the  spring  of  1901,  when  for  a  period  of  about  two  and  one-half  months 
the  fluviograph  at  Gamboa  indicated  a  stage  of  less  than  14  meters  almost  continuously,  the  low- 
est point  reached  being  13.72.  This  corresponds  to  a  discharge  of  from  7  to  8  cubic  meters  per 
second. 

In  the  examination  of  the  records  in  Paris  an  elevation  at  Gamboa  was  found  for  the  last 
three  days  of  March,  189C,  giving  the  stage  as  13.1  meters.  The  rest  of  the  month  of  March 
and  the  first  half  of  April  are  entirely  blank,  no  record  having  'wen  kept.  It  is  impossible  that 
this  could  have  been  a  fluviograph  record,  since  the  river  would  be  dry  before  reaching  so  low  an 
elevation  at  the  location  of  the  fluviograph,  and  the  only  plausible  explanation  is  that  given  by 
the  officers  of  the  company  that  this  record  was  on  a  rod  a  considerable  distance  l>elow  the  fluvio- 
graph, and  this  statement  is  confirmed  by  the  reports  of  discharge  on  these  dates,  which  are  16.8, 
16.8,  and  16.9  cubic  meters,  respectively,  leaving  no  doubt  that  at  this  time  the  river  was  above 
the  stage  reached  in  1900.    No  other  record  gives  a  stage  of  river  as  low  as  that  reached  in  1900. 

The  year  1891,  however,  seems  to  have  had  a  still  lower  dry -season  flow.  No  fluviograph 
records  were  obtainable,  except  such  as  were  given  with  the  measurements  of  discharge,  and 
these  do  not  show  any  stage  as  low  as  that  of  1900,  but  in  so  long  a  time  the  bed  of  the  river 
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would  be  likely  to  change,  and  the  measurement*  show  that  it  has  done  so.  Of  actual  gauging* 
we  have  (p.  230)  8  for  tcbruary,  9  for  March,  and  8  for  April.  The  measurement  on  the  1st  of 
May  shows  low  water,  while  that  of  May  4  exhibits  a  freshet. 

"  The  indications  of  the  gauging*  are  that  up  to  February  14  the  discharge  of  the  river  was 
above  the  requirements  of  the  canal,  while  from  February  15  to  May  8  they  were  below.  This 
is  the  same  period  for  which  8  measurements  per  month  were  made  at  Bohio.  The  means  are  3J> 
cubic  meters  per  second  for  February,  17  for  March,  and  17  for  April.  This  is  the  lowest 
discharge  at  Bohio  of  which  we  have  record.  It  is,  of  course,  not  certain  that  a  drier  year  has 
not  occurred  or  will  not  occur,  and  in  making  the  estimates  it  will  he  assumed  that  the  mean  of 
17  cubic  meters  or  600  cubic  feet  per  second  is  continuous  for  ninetv  davs,  from  February  1  to 
May  1. 

The  requirements  and  losses  of  the  canal  in  operation,  as  estimated  by  this  Commission,  are 
as  follows: 

Cubic  feet 
per  aecorjd . 

Lockage   406 

Power  — .  200 

Leakage..   2157 

Evaporation     207 

Total   1,070 

Applying  this  quantity,  we  have  for  the  ninety  days,  from  February  1  to  May  1: 

Acre~'eet. 

Total  leakage,  lockage,  and  evaporation,  1,070  cubic  feet  per  second   191,000 

Lew  inflow   107,000 

Deficit   tW,  000 

Taking  '24.0(10  acres  as  the  area  of  the  lake,  this  will  lower  the  lake  about  3.5  feet.  An 
allowance  of  this  amount  is  therefore  ample  for  the  most  extreme  case. 

This  brings  the  elevation  of  the  lake  to  81.5  feet,  which  may  be  regarded  as  the  elevation 
reached  in  the  minimum  year  of  a  long  series,  and  would  occur  perhaps  only  once  in  a  generation. 
If  the  consumption  and  loss  should  be  less  than  1,070  cubic  feet  per  second  the  deficit  would,  of 
course,  be  diminished. 

The  dry  season  of  l'JOO  would  have  brought  the  lake  level  to  an  elevation  of  about  82.5. 

The  possibility  always  remains  of  constructing  a  large  reservoir  at  Alhajuela,  which  will  not 
only  guard  against  all  possibility  of  annoying  currents  in  Lake  Bohio,  but.  will  store  sufficient 
water  for  use  in  the  dry  season  so  that  the  lake  need  never  decline  below  the  sill  of  the  waste  weir. 

It  is  indeed  true,  as  stated  by  General  Abbot,  that  the  Chagres  is  a  river  well  adapted  to  the 
service  of  the  proposed  Panama  (  anal. 

Ditchnryr  mrtunirnnrtil*  mmit  >m  Ct>agrf4  Rirrr  nt  flamboti. 
;.M»il«'  bjr  Panama  Cnnal  Company.] 
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RAINFALL. 

Notwithstanding  the  fact  that  the  isthmus  is  narrow  and  the  cordillera  low  in  the  vicinity  of 
Panama,  there  is  a  striking  difference  of  rainfall  between  the  Catribbean  or  northern  and*  the 
Pacific  or  southern  coast  of  the  isthmus  in  this  region.  The  contrast  is  similar,  though  not  so 
striking,  as  that  between  the  east  and  west  coasts  of  Nicaragua.  The  mean  rainfall  at  Colon  as 
shown  by  a  record  of  nearly  thirty  years  is  130  inches,  while  that  at  Panama,  though  not  so  well 
determined,  is  only  6»>.8.  The  precipitation  at  Panama  and  vicinity  is  confined  almost  entirely 
to  the  months  from  May  to  November,  inclusive,  the  rest  of  the  year  l>cing  the  dry  season.  At 
Colon,  though  the  rainfall  is  less  during  the  dry  season,  there  is  still  quite  a  precipitation,  the 
mean  for  April  being  4.54  and  for  January  3.73,  while  these  two  months  are  dry  on  the  Panama 
side.  February  and  March  arc  less  likely  to  yield  any  considerable  precipitation,  but  no  month 
is  exempt  from"  rainfall  on  the  coast  of  the  Caribbean.  The  upper  portion  of  the  Chagres  drain- 
age basin  represents  the  mean  In-tween  these  extremes.    (See  map.) 

The  longest  record  of  rainfall  in  the  vicinity  is  that  of  Colon,  which  continues  from  March, 
L881,  to  date,  with  the  exception  of  a  period  *  if  twenty-one  months  in  1SS8-85).  This  station, 
however,  is  not  on  the  Chagres  drainage,  and  the  records  which  are  in  that  basin  are  not  so  long. 
They  are  mainly  at  Gamboa  and  Obispo,  with  very  short  records  at  Bohio,  Gorgona,  and  Alha- 
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juela.  Short  records  also  exist  at  Panama,  at  La  Horn,  the  south  end  of  the  canal,  and  at  Naos, 
an  island  in  the  Bay  of  Panama. 

The  lone  records  of  stream  flow  at  Uamboa  and  Bohio,  together  with  an  approximate 
knowledge  of  the  area  of  the  drainage  basin,  and  the  observations  or  rainfall,  constitute  a  valuable 
contribution  to  the  knowledge  of  the  ratio  of  rainfall  to  run  off  in  the  Tropics,  the  weakest  point 
being  the  information  on  rainfall,  the  onlv  records  in  the  basin  being  confined  to  the  lower  valley, 
and  neing,  moreover,  very  short.  If  a  definite  relation  could  l>e  established  between  the  long 
Colon  record  and  the  mean  of  the  Chagres  basin,  it  would  increase  the  value  of  these  data  to  an 
important  extent.  For  this  purpose  five  stations  above  Alhaiuela  were  established  in  1899,  two 
at  different  points  on  Rio  Pcoueni,  at  Salamanca  and  Las  Minas,  one  on  the  Cppcr  Chagres  at 
Santa  Barbara,  and  two  at  hign  elevations  above  the  river  valley.  Of  the  latter  one  is  on  a  hill 
between  the  Chagres  and  Pequeni,  700  feet  above  the  nearest  point  of  tho  Chagres,  and  the  other 
is  between  the  Chagres  and  Puetite,  about  500  feet  above  the  river.  Salamanca  and  Las 
Minas  were  discontinued  at  the  end  of  1900.  The  others  were  discontinued  October  30,  1900. 
Their  relative  location  is  shown  on  the  map.  These  stations,  considered  with  those  lower  in  the 
basin,  are  taken  as  the  mean  for  the  basin,  and  compared  with  observations  at  Colon  as  follows: 

Rainfall  at  Colon  compared  with  the  mean  rainfall  in  the  bann  of  the  Chagre*  Rirer. 
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14.59 

IS.  81 

16.92 

15.28 

19. 97 

l.i.  27 

17.01 

15.  S3 

12.3(1 

IS.  20 

9.37 

9.37 

12.77 

14.33 

30.32 

8.66 

IS.  33 

11.20 

15.48 

19.11 

7.  OS 

20.28 

20.  66 

15.10 

11.12 

3.62 

«9.04 

12.49 

<3. 59 

KM.  ISO 

86.64 

120.97 

M.M 

109. 13 

Basin. 


Mean  rainfall  on  basin:  129  25.  109.13.  120.97.  or  116.00  Incbea. 

a  To  obtain  a  comparison  for  a  complete  year,  the  rainfall  for  December.  1899.  U  Included,  because  during  December.  1900.  many  stations 
In  the  baatn  were  discontinued1. 

Monthly  rainfall*. 

(1863-I874,  i  y  Dn.  Whit.,  and  Kluic,  snqreont  Panama  Kail  mad  Company.  isM-lsus..  by  Panama  (anal  Company;  1898-1900.  by  Panama 

Railroad  Company.) 

COLON. 


Year. 


1*62. 
1863. 
1864. 
ls&5  . 
1866. 
1867. 
1*8. 
1169. 
1870. 
1871  . 
1872. 
1-.73  . 
1874. 

M 


!3. 


Mcar. 


Jan. 

fm>. 

Mar. 

Apr. 

May. 

June. 

July. 

Aue. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

13.10 

48.  01 

16  S3 

1.75 

2.94 

.65 

4.70 

13.09 

16.32 

25.76 

10.34 

16.54 

11.22 

17.59 

16.21 

134.31 

1.90 

.78 

.  41 

15.87 

8.78 

16.64 

13.37 

17.  sS 

1X83 

17.90 

16.40 

123.43 

1. 10 

1.08 

.02 

3.89 

9.22 

16.85 

9.61 

16.39 

8.65 

9.69 

22.16 

100.  14 

3.99 

1.07 

.21 

4.07 

14.76 

12.17 

16.72 

1X72 

18.82 

16  04 

21.72 

a.  42 

129.71 

1.56 

.80 

.48 

1.20 

11.88 

8.86 

16.03 

19.82 

6.35 

20.60 

117 

2.77 

2.  la 

.87 

7.24 

18.11 

20. 03 

1X60 

16. 16 

13.13 

21.68 

3.72 

120.03 

.83 

.49 

5.04 

6.72 

10.  (S3 

18.22 

14  02 

8.98 

14.83 

74. 18 

10. 10 

114.78 

4.30 

*.ia 

4.96 

e.  Ki 

20.96 

12.48 

16.  fid 

16.86 

6.74 

11.21 

32.  42 

14. so 

149.64 

15.42 

.53 

.06 

1.62 

I.6S 

7.70 

28.27 

11.68 

1 

1X68 

12.  HM 

4  94 

>H  68 

1.57 

.74 

.S3 

1.80 

21.41 

22 

19.90 

19.97 

III.  .11 

SO.  82 

19.11 

IS  12 

108.  50 

8.33 

.24 

.13 

2.18 

1.92 

18.20 

12.40 

10.69 

10.91 

14.80 

11.77 

.94 

87.  12 

5.33 

1.84 

3.94 

18.02 

8.92 

15.87 

13.62 

17.28 

8.22 

16.66 

20.(12 

7  M» 

137.70 

1.08 

2.52 

10.04 

16.28 

12.24 

6.46 

6.30 

1X91 

22.13 

10.36 

1.66 

1.10 

1.69 

1.73 

13.23 

is.  yo 

19. 10 

13.94 

10.63 

14.96 

22.  09 

6.08 

124. 10 

1.86 

.47 

6ft 

1.77 

11.86 

10.08 

13.39 

35. 43 

11.  14 

16.77 

11.10 

10  94 

116.34 

3.39 

.89 

:» 

4.33 

10. 16 

10.82 

16.69 

13.27 

9.37 

8.66 

7.  or. 

1.62 

Kl-  !.l 

.87 

.69 

.56 

1.84 

7.91 

IK.  61 

22.JI9 

20  32 

17.44 

7  99 

24  17 

XV  61 

146  n 

2.18 

5 

9.17 

1.68 

11.16 

III.  lis 

11.10 

1X20 

7.62 

14.33 

21.  SK 

22.72 

137.17 

2.01 

.67 

.47 

10.03 

10. 2* 

III.  M> 

17. 05 

16.  W 

15.68 

19.61 

HI.  HI 

13  33 

154.  B8 

.S3 

1.58 

1.26 

7.24 

1.03 

2.01 

2.90 

9.76 

17.24 

10.21 

20.61 

22.99 

21.77 

19.49 

19.06 

154.32 

2.62 

.51 

Lit 

.61 

28 

7.99 

14.02 

16.98 

17.  48 

17.48 

19  49 

I  .'.S 

124.73 

.tm 

2.  Ul 

3.98 

6 

18.03 

16.97 

21.77 

16.98 

16.26 

6.69 

28.30 

11.10 

146.27 

1.73 

8.62 

INI 

8.07 

■  ii 

1X32 

11.  60 

16.12 

9.92 

12.28 

17.80 

30.94 

131  S9 

6.36 

1.A6 

.as 

2  16 

9.H4 

1X24 

19. 10 

23.03 

18.78 

1X40 

23.66 

25. 12 

163.80 

3.86 

l.«SJ 

2.09 

21.73 

16.77 

9.26 

17.09 

14  13 

12.00 

16.46 

2B.  47 

IV  71 

161.64 

4.02 

1.30 

2.01 

9.02 

10.46 

a.  60 

18.58 

16.61 

PJ.S4 

13.S* 

15.63 

18.66 

131.61 

3.42 

.04 

.28 

3.74 

16.14 

ls.su 

14.06 

17.24 

17.20 

6.83 

22.  18 

IS..  90 

ISK.IXI 

5.04 

.85 

L68 

4.72 

12.81 

16.38 

21.89 

ia9i 

10  24 

II. » 

1X28 

7.95 

116.56 

6.93 

6.49 

1.26 

.43 

18.90 

6.41 

27.68 

14.80 

16.56 

16.04 

14.49 

9.04 

113.02 

6.06 

.83 

1.06 

.76 

12.25 

11.66 

16.  «1 

17.04 

9.87 

16.33 

20.28 

4. 11 

116.06 

3.66 

1.52 

1.65 

4.42 

12.27 

13.46 

16.92 

*" 

.2.77 

14.20 

20.66 

12.49 

129.26 
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Monthly  rainfallt — Continued. 


BOHIO. 


Year. 

Jan. 

Feb. 

Mar. 

Apr 

May. 

July. 

AU«. 

8*pl. 

Oct. 

Nov. 

Dec. 

Total. 

16.63 
13.64 
14.61 
10.86 
7.42 

0.64 
14.10 
19.76 
14.  m 
18.40 

6.66 
16.83 
34.96 
17.78 
17.79 

26.51 
17.4* 
13.81 
B.90 
15.40 

13.36 

•.Mi.  02 
2*.  23 
19.33 
18.43 

17.06 
19.57 
21.81 
10.43 
24.9* 

1887  

3.07 

a.  us 

3.2* 
1.01 

-  n 

10.  Nil 
1.10 
2.89 

26.20 
88.81 
12.99 
14.02 

22. 05 
6.W 
C.l* 
4.02 



IIOH  

im»  

1900  

ii.au 

9.87 
7. 01 

i 

4.49 
.4* 

204. 61 

una* 

131.98 

9.60 

x  a 

2.60 

5.07 

13.81 

16. 12 

18.88 

22 .63 

16.12 

21.07 

18.77 

9.6* 

166.01 

UOKUONA. 



9.02 

6X1 

13.  M 
4.87 

V  16        *.  Wt 

13.36 
16.98 

10.94 
14.41 



.20 
2.01 

.s 

2.60 
1  88 

26.12 
6.04 

9.66 
18.60 

16,93 
19.  NH 

7.16 
9-61 

7.91 
8.94 
4.6* 

1,42 
3.7* 
1.0 

.00 
3.81 

.20 

3.16 

7.07 

1Z48 

19.72 

11.04 

11.25 

11.88 

3.2* 

do 

1.17 

2.38 

11.66 

9.80 

13.26 

14.21 

13.63 

11.25 

10.38 

5.48 

96.40 

GAM  BOA. 

M.f.t 
6  26 
11.02 

I. 1  V. 
Hi  3'i 

10.  w 
19.45 

II.  « 
9.10 

11.63 
9.29 
8  64 

10.71 
14.70 

12.40 
10.12 
0.64 

SM 

9  06 
11.68 
14.02 

3.27 

lo!  43 
0.00 
13.9* 
r,  >.7 
10.  OH 

8.17 
8.88 
15.94 
Hi  .Mi 
15.  M 
less 
IV.  17 
la  21 
10.61 
15.86 
Mi 
14.33 
7  9ft 
8.42 

10.39 
11.81 
4  13 

10  66 
16.10 

9.  13 
11.50 
12. 28 
11.43 

8.90 
10  47 
18  74 
10.  24 
16.16 

11.06 
*.  15 
1(1  <* 
22.86 
9.88 
18.  C2 
14.88 
3.57 
13.07 
21,  II 
15.71 
11. 10 
16.60 
15.20 

12.96 
il  *l 
7.01 
6-1* 
13.23 
16.10 
24.06 
10.18 
8.70 
III 
10.67 
in  '.'4 
13.90 
10.67 

4.70 
1.88 
li  : 
2. 20 

11.06 
4.61 

16.2* 

16.84 
3.  35 
4.38 
6.88 
6.68 

20.  *7 

.51 

1.60 
2.60 
6  46 
IK 

XT* 

f..  K, 

1.26 
.00 
3.08 
2.18 

*s 

1.04 

16.47 
8.08 
0.18 
11.06 
li  71 
ll.irj 
20. 47 
4.87 
18.27 
7.48 
16.81 
11.80 
10.94 

"87.48 
102.87 
136. 19 
102.64 

75.72 
105.08 

77.87 
104  67 
117.81 

90  .lit 

1^91    »  »  WVMIIIINItMMIVfHItHMI 

| 
2.20 

.is 
l.m 

1.06 

a 

1.1U 

.07 

1.16 

.71 
.20 

1  IK 
.08 
.63 

1  S3 
.36 
.00 
.07 

1  OS 
.10 

.26 
.00 
.71 
.» 
.85 
1.42 

1 
.04 

.30 
.12 
1.73 
.10 

.a 

.00 
1.14 
12 

3.23 
1.42 
1  42 

8.21 

(.16 
17.44 
6.89 
8.64 
0.70 

3  31 

12.64 
4.65 
8.78 

12  li 

ft.  78 
9. 10 

1*.  43 
9.46 

13  45 

17.30 
20. 16 
10.96 
8.83 

18  83 
4.10 

13  46 
■»  .'4 

12.10 
8.70 
7. 96 

12.11 

5  91 

14.67 
870 
10.67 

8. 02 
2.  40 
2.  6* 
.78 

3.70 
8 

1.01 

82.60 

m 

78.611 

7' 

.71 

2-9» 

10.  ■ 

10.17 

10.36 

18.06 

11.19 

12.9* 

11.74 

7.06 



98.68 

— — 

BA.i  OBISTO. 


1.10 

.85 

.85 

2.16 

3.86 

11.97 

H.  46 

10.51 

13.98 

12.40 

6.91 

2  64 

71.71 

.34 

.12 

IK) 

1.14 

7.86 

8.74 

0.34 

12.84 

12.87 

8.94 

11.10 

11.50 

81  23 

*3 

.87 

.87 

1.69 

17.  11 

12.91 

9.02 

8.27 

10  20 

9.87 

15.63 

8.90 

VI 

2.38 

.00 

.12 

3.19 

10.  16 

15.43 

10  »7 

*.  03 

10.98 

7.86 

14.06 

16  79 

98.27 

16^8  iiMHauaai  ■■■•»•■■•*•••  •  •  a  •  *  *| 

.10 

.61 

.82 

.91 

11.5* 

11  93 

1.93 

7.76 

7. 13 

8.82 

10.69 

10.0* 

66.72 

18lW  ....••■(•••■•■■•MM  •••1 

.79 

.32 

1.10 

6.  SO 

4.57 

9*4 

6.  42 

8.9* 

13.46 

13.28 

8.64 

1.78 

77.51 

4.63 

.12 

2.66 

156 

13.07 

14.96 

9  K* 

12. 16 

13.08 

4.80 

854 

7.96 

92. 16 

6. 10 

.00 

.35 

3.10 

6,83 

11.54 

6.10 

7.76 

12.32 

14.49 

836 

8.72 

83.83 

.79 

.63 

2.66 

4.76 

16. 16 

10. 51 

13.  10 

11.98 

17.3(1 

10.28 

11  03 

6.97 

106.07 

.65 

1.84 

.71 

3.19 

19.67 

10.76 

14.37 

9.57 

10.63 

19.84 

IS  35 

19.18 

123 

1.87 

.32 

.20 

1.3* 

11.  H9 

10 

10.59 

1.76 

.42 

83 

2.69 

10.96 

11.09 

K  .  83 

9  78 

12-20 

10.46 

10.61 

9.05 

80.36 

Cl-LKBRA. 


1.26 
878 
1.61 
1.18 
1.60 
.15 

11.50 

10.(2 

10.71 

5.47 
8.70 
11.38 
7.38 
7.04 
11  26 
13-13 

5.04 
1.40 

.20 
.28 
.43 
3  15 
21 

.04 
.00 
.55 
.00 
.04 

.07 
.00 
.10 
.04 

.51 

10.24 
4.28 

14.83 
6.  10 
2.91 

11.02 
5.15 
8. 19 
8  74 
6.64 

10.12 
10.01 
-•il  63 
9.66 
6.75 
11.50 

11.18 
7.30 

14.31 

12.11 
858 

13.23 

16.89 
18  7H 
7.91 
11.42 

12.64 
9.96 
7.99 

5.43 
7.95 

7.73 

98.97 
70.77 
64.26 

.75 

.86 

.  Ji  ( 

.28 

1.95 

10.23 

7.57 

8.86 

9. 13 

11  71 

11.30 

5.53 

79.80 

PANAMA. 

.04 
1*9 
16 
.00 

3.63 
.13 
.10 
.13 

5.71 
.10 
.85 
.00 

6.65 
1.01 
3.23 

.« 

10.2* 
4.45 

10.  3ft 
5.24 

6.46 
0 

11.78 
0. 18 
7.48 

7.91 

9.88 

7  20 
5.36 
12  72 

7.34 
11  46 
4,  49 
4.05 
6.  42 

9<H 
7.91 
8.94 
4.06 

7.32 

9.80 
11.81 
9.68 
6.08 
10.61 

19.21 
8.40 
8.73 

10.91 
8.73 

.98 
5.61 
3.48 
3.01 
8.37 

84.78 
68-26 
70  56 
45.00 

iwo  •  •••••••• 

1.88 

814 

11.(0 

8.83 

4.15 

.76 

.uo 

.00 

2.34 

11.21 

8.91 

16.81 

5.99 

.70 

.00 

1.24 

2.72 

8.31 

7.97 

9.8, 

6.61 

7.23 

10.08 

10.82 

3.98 

bObwrratloiMaiLaBoea. 
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Monthly  rainfall*— Continued. 
KAOS. 


Ywr. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AUK. 

Sept. 

Oct 

N.iv 

Dec, 

Tout. 

7.48 
5.04 
7.24 
8.62 
4. 37 
4.49 
8.82 
4.02 

2.87 
2.84 
3.11 
1.S4 
4.92 

a.  74 

5.59 
1.30 

mum 

.00 
.59 
2.01 
.55 

.00 
.79 
.OS 
.00 

.04 
.00 
.04 
.20 

.» 

04 

.00 
.00 

04 

.00 
.00 
.00 

La 

.04 
.04 

.91 

.94 
1.93 

.94 

.91 
1.92 
2.56 

.28 
4.41 

4.53 
4.45 
4.84 
2.56 
&.20 
5.24 
5. 55 
i.79 

S.Oh 
1  .56 
4.17 
3.63 
6.26 
9.  *x 
4.8S 

l.«t 

-..  IT 
4.65 
2.64 
9.61 
4.06 
2.01 

I.  14 

5.51 
2.99 
5.51 
5.91 

II.  69 
5.71 

1.14 
4.64 

5.  71 
4.17 
20.75 
6.97 
*.  58 

2.72 
1.25 
8.31 
9.96 
6.10 
7.06 
8.11 

25.12 
39  76 
43.62 
41.42 
66.00 
57.52 
40.55 

.JO 

.08 

•- 

1.7, 

4.7, 

."..•49 

... 

4.7H 

7  12 

6.64  6.26 

3.21 

45.50 

TEMPERATURE. 

Monthly  Umprralure  obnrrml  by  the  Panama  Canal  Company,  in  <lfjrte»  Fahrrnhril. 


The  year  . 


Alhajnela. 


Mean.  Maximum. 


7»  « 

75 
77 
76.4 

76.  H 

77.  • 


77.7 
77. 1 
79.7 
80 
80  9 

«  4 

7»  :i 
n,  :i 
W  rl 
7'..  4 

7X» 
80.2 

• 


79  7 
80 
80. « 
78  8 

79.  & 
78.9 


76.8 

79.5 
79.7 

N.  9 

78 

78.9 

77.8 

78.4 

78.4 

77  7 

77.* 

78.1 


71.3 


OF  W. 

Washixoton,  D.  C,  Fettruary  '27, 1901. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  my  work  on  the  Isthmus  of  Panama, 
performed  under  your  direction: 

Although  during  former  years  hydrographic  records  were  collected  by  the  Panama  Canal 
Company  on  several  streams,  a"t  present  aU  investigations  are  confined  to  "the  Chagres  River, 
which  reallv  presents  the  only  important  hydrograpliic  problems  relative  to  an  interoceanic  canal 
across  the  Istnmus  of  Panama,  and  as  Alhajuela,  Gamboa,  and  Bohio  have  at  different  times  l>ecn 
considered  as  probable  dam  sites,  these  places  have  been  selected  as  hydrographic  stations.  In 
order  to  obtain  the  daily  mean  gauge  height  and  a  record  of  the  rapid  fluctuations  of  the  river, 
the  canal  company  has  installed  continuous  self- registering  river  gauges,  or  "fluviographs,"  at 
these  points  with  an  observer  at  each.  The  scale  of  the  fluviograph  record  is  1  millimeter  (ver- 
tical)  =  2  centimeters  of  rise;  and  5  millimeters  (horizontal)  =  1  hour,  so  that  each  centimeter  of 
rise  and  each  ten  minutes  of  time  mav  be  easily  read.  It  was  at  once  apparent  that  no  improve- 
ment on  this  means  of  obtaining  the  desired  information  could  be  introduced,  so  the  records  were 
simply  checked  each  day  at  6  a.  m.  and  6  p.  m.,and  with  very  few  exceptions  no  material  error 
was  ever  found. 

The  measurements  for  the  discharge  are  made  by  means  of  floats  of  1  to  3  feet  immersion  and 
2  to  3  inches  diameter,  the  latter  size  being  used  only  at  times  of  flood,  so  all  may  he  considered 
as  surface  floats,  and  a  length  of  course  of  60  meters  at  Alhajuchi,  and  Gamboa,  and  so  meters 
at  Boh  in.  Cross-sections  of  the  courses  are  taken  10  meters  apart:  and  from  these  a  table  of 
mean  sectional  areas  for  different  stages  of  the  river  is  computed  for  each  station.  Following 
are  the  instructions  to  the  observers  concerning  the  method  of  obtaining  the  discharge,  which 
are  carefully  followed: 

The  observations  should  he  made  in  calm  weather.  The  floats  should  have  but  a  «mall  portion  exposed  above 
the  surface  of  the  water.  The  float  should  bo  liberated  a  ehort  distance  above  the  first  profile,  so  that  at  the  moment 
it  crosses  that  section  it  will  have  attained  the  velocity  of  the  water;  the  observer  will  note  the  moment  of 
at  the  first  section,  and  then  go  to  the  lower  section  and  noU-  its  paenaire  at  that  section. 
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The  discharge  is  then  obtained  by  means  of  the  formula  D  =  0.80  A  V;  D  =  discbargn;  A  = 
moan  sectional  area;  V  =  the  velocity  as  obtained  by  the  observations  on  the  floats. 

It  is  possible  to  materially  improve  on  this  means  of  obtaining  the  discharge,  especially  as 
the  coefficient  0.80  is  arbitrary.  Accordingly,  permanent  hydrographic  stations  were  established 
at  Alhajuela,  Gamboa,  and  Bohio.  with' an  observer  and  current  meter  equipment  at  each. 

ALHAJUELA. 

The  canal  company's  gauging  station  at  Alhajuela  is  but  a  short  distance  below  the  proposed 
dam  site.  It  has  high,  steep  banks  to  each  side  and  a  width  of  about  250  feet,  and  at  normal 
stage  a  mean  depth  of  4  or  5  feet.  But  it  is  on  a  slight  bend,  and  the  cross  sections  along  the 
course  differ  considerably  in  area  and  conformation.  Thus,  at  gauge  height,  29  meters,  we  have 
145,  135,  and  133  square  meters  as  the  area  at  the  upper  end.  middle,  and  lower  end  of  the 
course.  About  00  feet  above  the  upper  range  a  three-fourths  inch  cable  is  stretched  across  the 
river,  with  marks  giving  at  normal  stage  the  one-fourth,  one-half,  and  three -fourths  points  of 
the  width  of  the  river.  These  marks  are  used  to  show  the  points  at  which  to  release  the  floats. 
The  fluviograph  is  200  yards  below,  and  a  secondary  rod  divided  into  centimeters  is  firmly  set  in 
the  bank  at  the  gauging  station.  The  reading  of  this  rod  is  used  as  the  argument  in  the  table 
giving  the  mean  area. 

On  October  31,  1890.  a  No.  8  telegraph  wire  was  stretched  across  the  river  about  00  feet 
above  the  canal  company's  cable.  This  was  divided  into  lo-foot  lengths,  and  was  used  to  hold  a 
boat  in  a  tixed  position  while  the  velocity  was  being  measured.  This  wire  could  bo  readily  raised 
or  lowered.  While  in  use  it  was  lowered  so  that  a  man  in  the  bow  could  seize  it  and  hold  the 
boat  in  the  desired  position.  While  not  in  use  it  was  raised  20  or  25  feet  above  the  surface  of 
the  river — that  is,  beyond  the  reach  of  floods.  A  crutch,  with  a  pulley,  was  fastened  to  the  bow 
of  the  boat,  over  which  the  current  meter  was  lowered.  The  crutch  was  fastened  so  that  the 
pulley  was  at  least  3  feet  in  front  and  1  foot  to  one  side  of  the  cutwater.  Thus  the  displacement 
of  the  boat  could  not  affect  the  measured  velocity. 

The  first  current-meter  measurement  was  made  on  October  31,  1899,  with  new  small  Price 
electric  meter  No.  85,  which  had  been  rated  at  Chevey  Chase  in  Julv.  Two  simultaneous  deter- 
minations of  the  discharge  were  made,  the  first  by  measuring  the  velocity  at  0.0  depth  below  the 
surface  at  each  station,  and  the  second  by  measuring  the  velocity  at  each  1  foot  of  depth  at  the 
same  stations  and  then  taking  the  mean  as  the  mean  velocity  at  that  station.  The  river  was 
divided  into  twelve  sections,  varying  from  10  feet  wide  near  tfie  banks,  where  the  velocity  across 
the  stream  changes  rapidly,  to  80  feet  near  the  center,  where  it  is  more  uniform. 

Following  are  the  results: 

Fluviograph  =28.565  meters. 

J'"r$t  tiutfuxf. — Mean  velocity  =  1.92  feet  per  second;  discharge^ 2,280  second-feet. 

Sectmd  method. — Mean  velocity  =  1*90  feet  per  second;  discharge =2, 257  second-feet 

From  the  above  we  see  that  at  Alhajuela  the  velocity  at  0.6  depth  below  the  surface  gives 
practically  the  mean  velocity  in  a  section. 

Following  are  specimen  computations  for  discharge  to  show  in  detail  the  method  used  by  the 
hydrographic  office.  Isthmian  Canal  Commission,  and  by  the  Compagnie  Nouvelle  du  Canal  de 
Panama: 
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The  company's  result  was  1,690  cubic  fect  per  second,  being  only  82  per  cent  that  of  this 
Commission,  which  was  2,051.  Since  the  gauging*  were  made  at  almost  the  same  time  and  gauge 
height,  the  above  discrepancies  arc  greater  than  the}'  should  be.  The  ratio  was  almost  constant 
in  alt  the  simultaneous  observations  at  Alhajuela,  and  is  explainable  as  follows:  The  coefficient  of 
0.80  is  too  small,  considering  that  floats  are  released  at  three  sections.  Owing  to  the  curvature 
of  the  channel  the  currents  arc  not  parallel  to  the  bunk,  and  Hoots  Nos.  1  and  2  always  approach 
the  right  bank  and  at  times  cross  the  lower  range  within  10  feet  of  the  bank.  The  second  float 
at  times  passes  the  first  float,  although  liberated  about  ten  seconds  later.  Generally  a  distance 
between  ranges  of  60  meters  is  too  long,  as  the  error  introduced  by  the  more  erratic  "drift  of  the 
float  is  not  balanced  by  the  greater  accuracy  in  the  time  unless  the  channel  is  straight  and  the 
cross  section  exceptionally  uniform. 

Although  it  is  useless  to  introduce  any  degree  of  refinement  in  the  computation  of  float 
measurements  unless  the  course  is  exceptionally  good,  still  the  above  method  of  obtaining  the 
mean  velocity  is  erroneous,  as  it  is  obtained  by  dividing  the  length  of  the  course  by  the  mean 
time.  The  true  mean  velocity  is  the  mean  of  the  velocities  of  the  filaments  which  constitute  the 
stream.  It  may  be  mathematically  shown  that  unless  the  observed  time  of  all  the  floats  is  the 
same  the  result  obtained  by  the  above  method  is  always  too  small  and  that  the  error  increases  as 
the  differences  in  the  observed  times  increase.  The  method  as  employed  introduces  an  error 
varying  from  3  to  5  per  cent.  The  balance  of  the  discrepancy  is  mainly  accounted  for  by  the 
coefficient  0.80  being  too  small. 

On  December  26  Mr.  H.  G.  DuBoulay  was  put  in  charge  of  all  the  hydrographic  observations 
at  Alhajuela,  which  included  measuring"  the  Ohagres  at  Alhajuela  and  at  Santa  Barbara,  the 
Gatuncillo,  and  the  Chilibre  rivers. 

In  all,  74  measurements  of  the  Chagres  River  at  Alhajuela  were  made,  varying  in  gauge 
height  from  28.12  meters  to  31.39  meters.  The  first  high  flood  of  the  year,  tliat  of  July  3  and  4, 
cut  into  the  crest  of  the  rapids  just  below  the  fluviograpb,  thus  changing  the  relation  between 
gauge  height  and  the  discharge,  so  that  two  rating  tables  are  necessary. 

RATINO  TABLE  FOB  STATION  ON  CHAORES  K1VKK  AT  ALHAJUELA. 

This  table  is  applicable  only  from  October  1,  1899,  to  July  3,  1900: 
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This  table  is  applicable  only  from.  July  4,  1900,  to  date: 
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The  table  of  '"Monthly  discharge"  was  then  computed,  using  these  rating  tables  with  the 
daily  mean  gauge  height,  as  given  by  the  fluviograph,  as  the  argument;  but  on  days  of  flood — 
that  is,  days  in  which  the  river  rises  over  gauge  height.  29 — the  daily  mean  discharge  is  obtained 
by  taking  the  mean  of  the  discharge  corresponding  to  the  bihourly  height.  This  is  necessary,  as 
the  increment  increases  rapidly  with  equal  increases  of  gauge  height.  This  table  will  be  found 
on  page  235. 

TRIBUTARIES  BETWEEN  ALII  A.H  KI.A  AND  OA M BOA. 

The  mean  monthly  discharge  of  all  the  tributaries  between  Alhaiuela  and  Gamhoa  was 
obtained  by  subtracting  the  discharge  at  the  former  station  from  the  discliarge  at  the  latter, 
month  by  month. 
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Ratio  of  run-off  to  rainfall  =  45  per  cent. 

The  chief  tributaries  between  Alhajuela  and  Gamboa  are  the  Chilibre  and  the  Gatuncillo. 
Weekly  gauging*  of  these  were  made,  and  their  gauge  height  was  read  three  times  per  week. 
These  observations  in  a  general  way  furnished  the  relation  of  the  discharge  of  each  one  to  the 
total  increase  of  discharge  between  the  stations,  which  is  as  follows: 
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The  highest  observed  gauge  height  on  the  Chilihre  was  22  feet,  giving  a  computed  discharge 
of  3,700  second-feet  On  the  Gatuncillo  the  highest  observed  gauge  height  was  1«  feet,  giving 
a  computed  discharge  of  2,500  second-feet. 

The  following  experiments  with  rod  float*  were  made  at  Alhajucla  to  find  the  relation 
between  the  surface  velocities  and  the  mean  velocity  in  a  vertical  section: 
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a.  FLOATS  OF  l|  FEET  LENGTH.  I  INCHES  CMFORM  DIAMETER. 
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Mean  b  3.30  feet  per  second. 
Ratio  =  2.H8  -5-  3.30  =  0.87. 

The  discharge  obtained  by  using  2.88  as  the  mean  velocity  is  4,040  second-feet,  which 
compares  favorably  with  discharges  obtained  by  means  of  current  meters. 

CHAOKKS  KIVKK  AT  SANTA  II A  Kit  AHA. 

The  gauge  height  of  the  Cliagres  River  at  Santa  Barbara  was  read  by  C  Clauzcl  at  6  a.  m. 
and  0  p.  m.  and  at  times  of  important  fluctuations.  The  discharge  measurements  were  made  with 
current  meters  and  surface  floats.   After  comparing  several  float  measurements  with  simultaneous 

pted  to  re " 
nirty-tivc 

which  the  following  rating  table  was  computed: 

Kaliny  laUe,  Chagren  Hirer  til  Sttnta  Harbam. 


current-meter  measurements  a  coefficient  of  0.85  was  adopted  to  reduce  the  observed  velocity  of 
the  floats  to  the  mean  velocity  of  the  cross  section.  Thirty-five  current-meter  and  110  float 
measurements  were  made,  from 
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8.34 
4.46 
6.33 
7.  IB 
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4.63 
1.88 
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1.60 
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4.8*1 
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9.02 
6.38 
13.84 


tnchtt. 
1.94 

.21 
.1* 
5.62 
13.  IS 
21.  61 
13.  S3 
u  a 
It.  On 
17.00 


GAMHOA. 

The  canal  company's  gauging  station  at  (iamboa  is  about  100  yards  above  the  mouth  of  the 
Obispo  River,  or  about  3<MJ  yards  below  the  proposed  dam  site.  Although  by  no  means  an  ideal 
station,  on  account  of  the  tributary  just  below  it,  which  rimy  at  time*  produce  backwater,  and 
also  on  account  of  the  broken  water  produced  by  a  whirlpool  above  it,  still  it  is  the  best  section 
within  several  miles  to  each  side  of  It  The  banks  are  fairly  high,  and  the  course  straight. 
Floods  rising  over  gauge  height,  18  meters,  will  cover  the  left  bank,  and  some  water  will  How 
through  the  digging  for  the  canal,  and  thus  will  not  lie  included  in  the  discharge  measured  at 
the  gauging  station.  It  then  becomes  necessary  to  make  the  measurement  at  Gorgona,  where, 
although  the  discharge  of  the  Obispo  is  added,"  better  results  are  obtained.  The  fluviograph, 
which  is  similar  to  the  one  at  Alhajuela,  is  one-half  mile  above  the  gauging  station.  Discharge 
measurements  are  made  with  floats  in  the  same  way  as  at  Alhajuela. 

As  the  chief  object  of  the  work  was  to  check  the  observations  of  the  canal  company,  it  was 
necessary  to  locate  the  station  near  theirs,  although  for  current  meter  measurements  this  location 
is  poor.  Near  the  left  bank  the  river  is  swift  and  shallow,  and  toward  the  right  it  is  sluggish 
and  deep,  thus  a  large  per  cent  of  the  discharge  has  a  low  velocity,  which  during  low  stages  falls 
below  0.30  feet  per  second,  and  it  is  in  these  low  velocities  that  the  current  meter  works  at  the 

E;atest  disadvantage.  The  unnatural  condition  of  the  river  is  due  to  the  spoil  composed  of 
ge  pieces  of  rock,  which  were  deposited  along  the  left  hank  during  construction  times. 
On  this  account  this  station  did  not  receive  the  same  attention  as  Alhajuela  and  Bohio,  and 
no  permanent  observer  was  stationed  here,  but  the  writer,  with  the  assistance  of  R.  McD.  Geratv, 
made  discharge  measurements  whenever  time  permitted.  Thirty -three  measurements  were  made 
in  the  same  general  way  as  at  Alhajuela,  ranging  in  gauge  height  from  13.85  to  lo*  meters,  from 
which  the  rating  table  and  estimated  monthly  discharge  table  were  computed.  (Table  of  esti- 
mated monthly  discharge.    See  page  224.) 

Rating  table  for  ChayrrM  Hirer  at  (iamboa. 

This  table  is  applicable  from  October  1,  189J»,  to  date. 
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17.7 
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18.0 

18  1 
18.2 
18.3 
18.4 
18  5 
18.6 
18  7 
18.8 
18, « 
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Hrf.trrt, 
28.160 
23.930 
24,710 
25,600 
26, 300 
27,100 
97,900 
28.  TOO 
29,600 
80,  300 
31,100 
31,900 
32.700 


HL'KNA  VISTA  AND  BOIUO. 


The  canal  company's  gauging  station  is  at  Buena  Vista,  or  about  one-half  mile  above  the  pro- 
posed dam  site.  It  is  on  a  long,  straight  stretch  of  the  river,  of  220  feet  width,  with  high,  steep 
banks.    The  cross  sections  arc  very  similar,  and  the  velocities  across  the  stream  are  very  uniform. 


s.  ]xh-  n-M-t 


FIO.  12.-FLUVIO0H4PH  AT  GAMBOA. 
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It  is  almost  an  ideal  station  for  discharge  measurement-,  its  sole  defect  being  tbat  at  times  of 
extreme  low  water  the  tides  of  the  Atlantic  may  slightly  affect  the  velocity. 

The  fluviograph  is  at  Bohio  and  is  the  counterpart  of  the  one  at  Alhajuela,  but  the  tides  are 
noticeable  whenever  the  height  of  the  river  is  less  than  0.5  meter,  so  that  below  this  stage  a  rating 
table  may  give  slightly  erroneous  results,  as  the  same  gauge  height  at  different  times  may  not 
correspond  to  the  same  discharge.  A  gauge  rod  divided  into  centimeters  is  firmly  set  in  the 
hank  at  the  gauging  station.  The  reading  of  this  is  used  in  obtaining  the  mean  area  of  cross 
section. 

In  making  discharge  measurements  the  canal  company  has  no  means  whatever  to  show  the 
points  at  which  to  release  the  floats,  this  matter  being  left  to  the  judgment  of  the  boatmen  who 
release  the  floats  at  points  which  they  estimate  as  the  one-quarter,  one-half,  and  three-quarters 
of  the  width;  still,  as  previously  stated,  the  velocities  across  the  streams  vary  slightly,  so  that 
the  results  are  but  slightly  affected  by  any  errors  of  judgment  of  the  boatmen' 

On  December  27,  1899,  Mr.  lnocencio  Galindo,  jr.,  was  put  in  charge  of  the  hydrographic 
work  at  Bohio,  which  included  weekly  measurements  of  the  chief  tributaries  between  Gamboa 
and  Bohio,  such  as  the  Cano  Quebrada,  Gigante,  Frijolitos,  Frijolcs,  and  the  Agua  Salud. 
Occasional  trips  were  also  made  to  the  Trinidad  and  Gatun  rivers,  at  which  times  measurements 
were  made. 

Mr.  R.  McD.  Gcratv  made  frequent  trips  to  this  station  to  assist  in  and  to  check  the  work. 
Eighty -six  measurement*  for  discharge  were  made,  ranging  in  gauge  height  from  0.28  to  5.43 
meters. 

The  summary  of  discharge  will  lie  found  on  page  225. 

knlimj  tiMr  Jot  Chagrrt  Hirer  til  Bohio. 
This  table  Ls  applicable  only  from  December,  1899,  to  date. 
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The  following  current  meter  observations  were  made  on  July  31  at  Buena  Vista  to  tent  the 
assumption  that  the  velocity  at  0.C  depth  below  the  sm-face  is  the  mean  of  the  velocities  in  a 
vertical  section: 
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The  width  of  the  river  at  the  time  of  the  observations  was  214  feet,  the  gauge  height  2.26 
meters,  and  the  total  depth  at  the  stations  in  order  from  the  right  l«nk  was  9.9,  9.9,  and  9.1  feet. 
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As  there  is  less  than  one-half  foot  below  the  lust  measurement,  one-half  weight  is  given  to  these 
in  obtaining  the  mean,  except  in  the  last  ease,  where  there  is  also  hut  one-half  foot  above  the  first 
measurement.  These  observations  were  made  from  a  Iwat.  The  meter  was  lowered  to  the  speci- 
fied depth,  and  the  revolutions  for  two  consecutive  fifty  seconds  were  noted;  if  these  did  not 
agree,  the  revolutions  for  fifty  additional  seconds  were  "noted,  and  the  mean  of  these  was  then 
used  as  an  argument  in  the  rating  table  to  obtain  the  velocity. 

TRIBUTARIES  BETWEEN  BOHIO  AND  OAMBOA. 

The  largest  tributary  between  Bohio  and  Gam  boa  is  the  Cafio  Qucbrada;  minor  tributaries 
in  order  of  their  size  are'  the  Obispo,  Gigante,  Frijoles  and  Frijolitos,  and  Agua  Salud.  By  sub- 
tracting the  mean  monthly  discharge  of  the  Chagres  at  Gamboa  from  the  discharge  at  Bohio  the 
discharge  of  all  the  tributaries  was  obtained. 

Eatimalfd  monthly  durharg*  of  tributarirt  to  tht  Chagrtt  ftitvr  betuwn  tiamboa  and  Bohio. 


!  Drainage  Mvm.  245  nquare  miles.) 
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«  kkn  ol  observation*  al  Bohio,  Oonjooa,  aud  G«ml«». 


Ratio  ol  run-off  to  rainfall  -60  fn*r  cent 


The  tributaries  named  were  gauged  on  an  average  of  once  per  week,  and  the  following  table 
depends  upon  these  data: 
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a  Per  cent  uf  tike  total  inflow  between  (lamtioa  awl  Bohio  contributed  bjr  each  stream. 


DRAINAGE  AREA  OE  THE  CHAC1RE8  KIVEK. 

The  drainage  area  of  Chagres  River  al>ove  Bohio  is  only  approximately  known  and  depends 
upon  the  following  data: 

Tottens  map  of  the  Isthmus  of  Panama  gives  that  portion  of  the  divide  lving  between  lati- 
tude 9  W  and  a-  -'if  X.,  longitude  K01J  30'  and  80-  50'  W.  It  also  gives  the  'divide  of  the  Rio 
Boqueron,  i.  e.,  the  northwestern  extremity  of  the  drainage  area.  Tlie  survey  of  the  Mandinga 
River  by  this  Commission  gives  the  eastern  divide  at  longitude  79°  15'  W. 

The  survey  of  the  Chagres  River  above  Santa  Barbara  gives  the  northeastern  extremity  of 
the  drainage  liasin  at  latitude  9°  25'  N'.,  longitude  79°  15'  \V.  It  also  gives  an  idea  of  the  size 
and  general  direction  of  the  tributaries. 

The  northern  and  southern  portions  of  the  divide,  not  included  in  Totten's  map,  have  been 
approximately  determined  from  the  Atlantic  and  Pacific  oceans,  and  in  these  parts  the  greatest 
probable  error  exists. 
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SEDIMENT  OIISEIIVATIONS. 

Observations  to  determine  the  amount  of  sediment  curried  by  the  Chagres  River  were  made 
at  Alhajuela  and  Bohio.  by  means  of  water  samples  representing  the  mean  condition  of  the  river. 


Miinih« 

Albajuela.  Ma*. 

Mn.l  MM 
matter. 

Mori. 

MM 

1000. 

tiiht.        *'u.  ytU. 
1&  100  15,180 

Ol  yd*. 
152,720 
?li3.  HM) 
SKU.  1)011 

100,  mio 

Cu.  yU 
3D.  HO 

ife,  7«o 
us.  urn) 

79.  *» 

«oti,  100  ci.au 
jom.soo       ii.  ma 

485.040  97...U 

Fire  mbtr  jnr<l»  ..(  niml  are  ilwuiuiiI  In  ti|iul  1  cubic  yard  of  olid  matter. 

TRINIDAD  AND  OATUN  RIVERS. 

Below  Bohio  the  major  part  of  the  Chagres  flows  through  the  almost  completed  cut  for  the 
canal,  its  old  channel  being  in  man}'  places  choked  by  vegetation.  In  this  stretch  it  receives 
the  waters  of  two  large  tributaries,  the  Trinidad  and  the  Gatun.  Frequent  trips  to  these  were 
made  and  current  meter  measurements  were  made  each  time.  No  gauge  rods  were  set  on  these 
streams,  because  if  they  were  set  less  than  10  miles  up,  the  fluctuations  of  the  Chagres  would 
materially  influence  the" rod  reading,  the  slope  of  the  rivers  being  very  slight,  and  the  time  taken 
in  these  trips  would  be  longer  than  the  time  taken  in  making  a  gauging.  The  inflow  between 
the  mouth  and  station  would  also  be  omitted. 

Ditrharye  of  the  Gaiun  and  Trinidad  river*. 
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iirnuAUi.n  s  ok  tiik  i  iiaukks  kivbb  at  ALHAJUKLA  am>  bohio. 

At  Alhajucla  and  Bohfa  the  fluviograph  roils  and  gauge  rods  were  read  each  time  a  gauging 
was  made:  the  difference  in  these  simultaneous  readings  in  connection  with  the  distance  between 
the  rods,  the  measured  discharge,  and  -everal  cro^s  sections  of  the  river  furnished  the  slope,  the 
mean  hydraulic  radius,  and  the  mean  velocity.  From  these  data  the  value  of  the  coefficient  for 
roughness  *"N"  in  "Kutter's  formula''  was  computed. 

At  Alhajuela  the  distance  between  the  rods  is  2*'0  meters;  the  bed  of  the  river  is  small  gravel 
and  the  banks  are  steep  and  free  from  weeds  and  bushes.  At  liohio  the  distance  between  the  rods 
is  1,335  meters:  the  bed  is  clay,  with  small  gravel  and  five  from  detritus;  the  banks  are  high  but 
are  covered  with  weeds  and  bushes. 
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From  Culehra  to  the  Pacific  Ocean  the  line  of  the  canal  follows  the  valley  of  the  Rio  Grande; 
therefore  an  idea  of  the  floods  and  the  general  characteristics  of  this  stream  becomes  valuable. 
Accordingly,  on  October  25.  lSH't,  two  gauge  rods  were  set  at  Pedro  Miguel,  the  first  being  250 
yards  alxive  and  the  second  30  yards  below  the  mouth  of  the  Pedro  Miguel  River.  The  lower  rod 
could  not  Ik?  set  farther  downstream  on  account  of  the  high  tides  of  the  Paciiic  Ocean,  the  tidal 
effect  at  Miraflorcs  being  at  least  .'>  feet. 

These  rods  were  read  at  »i  a.  in.  and  <i  p.  in.,  and  additional  readings  were  taken  during  floods. 
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E*im<aed  monthly  dinchargt  of  t.randf  Hirer  at  .10  pitrtls  fjelow  the  mouth  of  tie  Prdro  IKfud. 
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l-KKCAUTIONS  VOH  AC'dKACT. 


The  following  precautions  were  taken  so  that  any  constant  errors  in  the  results  might  be 
detected:  The  current  meters  were  rerated.  Simultaneous  gauging*  with  two  meters  were 
frequently  made,  which  would  show  whether  rcrating  was  necessary.  The  meter  at  one  station 
was  at  times  exchangud  for  the  meter  at  another.  The  gauging  section  was  occasionally  moved 
several  hundred  yards  up  or  down  stream,  thus  my  local  conations  giving  erroneous  results, 
such  as  diagonal  currents,  etc..  could  he  detected.  To  eliminate  errors  of  personal  equation  the 
observers  were  changed. 

Rating  f/i> ■  uutiTH.  -At  Obispo  there  is  a  pool  formed  in  the  excavation  for  the  "Obispo 
lock."  It  is  180  feet  long.  100  feet  wide,  und  over  Yl  feet  deep.  It  has  no  current  except  after 
a  heavy  rainfall.  A  railroad  trestle  spans  it  across  its  longest  dimension,  ami,  as  a  push  car  is 
readily  obtainable,  we  have  excellent  conditions  for  rating  meters. 

An  outrigger  was  fastened  to  the  car.  from  which  the  meter  was  freely  suspended  so  as.  to 
be  at  least  3  feet  below  the  surface  of  the  water.  The  car  was  then  pushed  lit  a  uniform  velocity 
over  a  measured  course  of  80  feet  and  the  time  and  revolutions  were  noted.  Thus  the  relation 
l>etween  the  revolutions  jx»r  s«'4'ond  and  velocity  per  second  was  obtained.  Fortv  or  fifty  trips 
were  made  at  velocities  varying  from  0.30  feel  per  second  to  i>  feet  per  second,  cadi  trip  being  at 
a  uniform  velocity:  thus  any  change  in  the  relation  between  the  revolutions  per  second  and  the 
velocity  per  second  was  obtained. 

The  following  table  shows  the  care  taken  to  reduce  the  error  due  to  the  rating  table  as  far 
as  practicable  to  a  minimum:  it  also  shows  the  effect  of  constant  and  ordinary  use: 

Summary  •>(  ruling  loJJr*  fir  eurrenl  meter*. 
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RAINFALL. 

Rainfall  observations  arc  made  by  the  Panama  Canal  Company  at  Bobio,  Gamlioa.  Alhajucla, 
and  Panama,  and  the  Panama  Rai  1  road  Company  keeps  a  record  at  Colon.  These  records  give 
a  good  idea  of  the  amount  and  distribution  of  the  rainfall  along  the  canal  line,  hut  it  was  also 
deemed  desirable  to  obtain  the  mean  rainfall  on  the  basin  of  theChagres  River  and  its  relation  t<> 
one  of  the  old  records.  With  this  object  in  view  rain  gauges  were  set  in  the  Upper  Cbagres  and 
Pequeni  basins,  so  distributed  with  reference  to  altitude  and  distance  up  the  river  as  to  give 
practically  the  mean  rainfall:  but.  owing  to  the  numerous  and  almost  impassable  rapids  on  the 
upper  Chagres,  it  was  impracticable  to  set  these  very  far  up.  Following  is  a  description  of  the 
location  of  the  rain  gauges  referred  to  Dos  Boons*  which  is  the  junction  of  the  Chagres  and 
Pequeni  rivers. 

SANTA  HAKHAHA.  ltIO  KKA,  AM)  RIO  I'l'KNTK. 

The  observations  at  these  stations  were  made  by  C.  Clauzel.  Santa  Barbara  is  on  theChagres 
River.  3  miles  ESE.  of  Dos  Boca*,  at  an  elevation  of  !>•_':>  feet  above  sea  level.  The  observations 
were  made  at  0  a.  in.  and    p.  m. 

Rio  Fen  gauge  is  on  a  hill  between  the  Chagres  and  the  Rio  Kea;  it  is  4.:>  miles  NE.  of  Dos 
Bu  ns,  at  an  elevation  of  S5U  feet.    It  was  observed  four  times  per  week. 

Rio  Puente  gauge  is  on  a  bill  in  the  Puente  River  basin.  4  miles  SE.  of  Dos  Bocas.  at  an 
elevation  of  (.10  feet.    Observations  were  made  each  day  at  P>  a.  m. 

SALAMANCA  AND  I  AS  MINAS. 

The  rainfall  at  these  stations  was  observed  by  Simon  Bolivar.  Salamanca  is  on  the  Pequeni 
5.5  miles  N.  of  Dos  Hocas  at  an  elevation  of  about  2O0  feet.  Observations  were  made  at  H  a.  m. 
and  t'i  p.  m. 

Las  Miuas  is  Pi  miles  NNE.  of  Dos  Bocas  at  an  elevation  of  about  2f>o  feet.  Observations 
were  made  three  times  per  week. 

The  results  of  these  observations  are  appended  herewith. 
Very  respectfully. 

W.  W.  ScHMtOHr,  Hy^roarapher. 

Mr.  A.  P.  Davis. 

Ifydrogmpter,  Tntkmian  Canal  (W«/W«»,  W'axhlmjtim^  I).  ('. 
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Al'PKNDIX  E. 

WASTE-WEIR  DIMENSIONS  AND  DISCHARGE  FOB  LAKE  BOHIO 

Tho  determination  of  the  dimensions  of  the  wasteweir  for  Lake  Bobio  depends  upon  the  simul- 
taneous discharge  of  theChagres  River  into  the  lake  and  the  outflow  from  the  latter  through  the 
weir  during  floods.  It  become*  necessary,  therefore,  to  establish  formula',  or  curves,  exhibiting 
certain  results  arising  from  the  conditions  which  would  attend  the  concurrent  flood  How  into  and 
out  of  Lake  Bohio.  These  formula',  or.cttrves,  necessarily  do  not  represent  the  actual  conditions 
with  mathematical  exactness,  but  they  approximate  the  natural  conditions  of  the  lake  closely 
enough  to  determine  with  confidence  the  dimensions  of  the  wasteweir  and  the  variation  of  the 
head  of  water  on  it  during  a  given  period  of  variation  of  flood  in  the  (Jhagros  Kiver. 

The  discharge  of  the  waste  way  will  not  bo  through  a  thin-edge  weir,  but  over  a  rounded 
masonry  lip  or  crest,  for  which  the  coefficient  is  not  precisely  known.  A  careful  consideration 
of  the  results  of  experiments  with  rounded  crests,  including  those  of  Bazin.  appears  to  indicate 
that  the  value  of  3.5  for  the  weir  coefficient  is,  on  the  whole,  justifiable  for  the  present  case,  and  it 
will  be  used  in  the  following  investigations.  It  may  bo  a  little  too  large  for  small  heads  or  a 
little  too  small  for  the  greater  heads  used. 

In  deducing  the  following  formula'  it  will  be  assumed  that  during  the  period  of  flood 
considered  the  discharge  of  the  river  per  unit  of  time  (per  second)  increases  at  a  uniform  rate 
until  tho  maximum  stage  is  reached:  then  that  it  remains  at  that  stage  for  a  definite  time,  and 
subsequently  decreases  at  a  uniform  rate,  generally  not  the  same  as  the  rate  of  rise.  Asa  matter 
of  fact,  the  uniform  rate  of  increase  is  the  only  one  of  the  two  of  practical  importance  in  this 
investigation,  and  it  is  to  l»e  determined  from  data  supplied  by  observation  of  actual  floods. 

Obviously,  water  may  lM>gin  to  flow  over  the  crest  of  the  wasteway  at  any  stage  of  the  river 
at  its  point  of  entrance  into  the  lake,  depending  on  the  proximity  of  prior  floods  and  the  draft 
recently  made  on  the  waters  of  the  lake.  The  stage  of  the  river,  therefore,  taken  to  coincide  in 
time,  with  tho  beginning  of  flow  over  the  rounded  crest  of  the  wasteweir,  must  be.  a  matter  of 
judgment  in  view  of  known  data. 

The  notation  to  be  used  is  the  following: 

t,  =time  in  seconds  measured  from  lieeinning  of  How  over  weir. 
T,  =  valne  of  /(  at  instant  the  river  reaches  its  greatest  elevation. 

r,»sdischarKu  of  the  river  in  cubic  feet  per  second  at  any  time  <,. 
V,=iliw  haiye  of  the  river  in  cubic  feet  per  second  at  the  time  T,. 

r=rate  (  uniform )  of  variation  of  discharge  of  river  per  unit  of  time 

f<=length  of  weir  in  feet. 

A = head  of  water  on  weir  in  feet;  and  II —greatest  value  of  h. 

n=uniform  rate  of  variation  of  h  per  unit  of  time,  so  that  A=o/,  and  H=oT;  T>T,. 
V=greatest  discharge  over  weir  in  cubic  feet  per  second;  V  may  or  may  not  be  equal  to  V,. 

* =discharge  of  river  per  unit  (second)  of  time  when  lake  U  at  elevation  of  crest  of  weir. 
Q=general  value  of  discharge  over  weir  In  cubic  feot  per  second.    V  Is  tho  gr^-alert  value  of  Q. 

r =weir  coefficient,  taken  equal  to  3.5. 

D=total  discharge  of  weir  in  cubic  feet  In  time  T  (second*). 
A=area  in  square  feet  of  surface  of  the  lake. 

L=total  storage  in  cubic  feet  iu  reservoir  or  lake  :iU.ve  the  elevation  of  tl>.  crest  when  head  on  the  weir  is 
11  feet 


Kw.  1. 

The  full  lino  of  figure  1  represents  the  lluviograph  record  of  the  rise  of  the  t'hagres  River 
during  a  flood  at  Bohio.    Inasmuch  as  this  discussion  must  cover  all  the  water  flowing  into  I^ake 
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Bohio,  this  fluviograph  record  will  bo  treated  in  the  application  of  tin*  formula?  as  if  it  belonged 
to  the  river  at  its  point  of  entrance  into  the  lake.  The  datum  line  BC  indicates  tbe  stage  of  the 
river  at  the  beginning  of  flow  over  the  crest  of  the  wasteweir.  Hence  the  jxiint  in  is  the  zero  or 
origin  of  the  time  (..  which  is  measured  horizontally  along  m/>  and  toward  tne  latter  point.  The 
ordinate?,  alxjve  IK."  represent  heights  of  rise  above  that  datum  at  any  time  /,  in  seconds  measured 
from  in.  The  trapezoid  mnop  is  the  equivalent  of  the  actual  record  area  above  HO.  The  line 
iji/  is  midway  between  nn'  and  no'.  It  is  evident  that  the  horizontal  line  no  indicates  the 
maximum  stage  of  the  river  remaining  constant  during  the  period  no. 

The  discharge  of  the  river  in  cubic  feet  per  second  corresponding  to  any  height  of  rise  kh' 
is  v„  which  becomes  V,  when  the  greatest  rise  nn'  is  reached.  The  time  in  seconds  represented 
by  him'  and  corresponding  to  **'  is  For  the  greatest  rise  nn',  tt=l\  =  mn'.  The  distance  e  is 
the  height  of  the  datum  BC  above  the  base  line  of  no  discharge  in  the  river;  this  distance  is  used 
to  represent  the  unit  discharge  of  the  river  when  tl  is  zero. 

By  means  of  the  notation  taken  there  may  be  written: 

and  V,=t>+rT,  (1) 

The  mean  discharge  per  unit  of  time  is: 

a+i=^+.  (2, 

The  discharge  in  cubic  feet  per  second  over  the  weir  for  any  head  h  is  given  by  the  formula: 

Q=8.5M*  (3) 

The  rate  of  inflow  into  the  reservoir  per  unit  of  time  is  given  by  equation  (1). 

In  the  time  d(t  the  discharge  of  the  river  is  edtt-\-rt,  dfr  During  the  same  time  the  volume 
of  water  in  the  reservoir  increases  by  the  amount  Ad/i  and  the  discharge  over  the  weir  is 
3.5A/i''  dtx.  The  sum  of  the  second  and  third  of  these  quantities  must  be  equal  to  the  first. 
Consequently,  the  differential  equation  sought  will  be: 

(t+rtt)dtl  =  Adk+H.r,t>h''dtl  (4) 

Hence: 

(5) 


If  this  equation  were  integrated,  the  desired  relation  between  /<  and  tt  would  at  once  be 
found,  but  the  resulting  equation  would  be  too  complicated  to  Ik-  easily  worked  in  the  final 


computations 


iputat 

The  main  features  of  the  curve  expressing  the  relation  between  A  and  /,  can  be  discovered 
by  means  of  equation  (4).    That  equation  gives: 

dtr — —  (6> 


Therefore: 


i(f   m 
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When  h  is  rami]  the  second  number  of  equation  (7)  is  positive,  and  negative  when  h  is  large. 
This  shows  that  the  curve,  of  which  h  is  the  ordinate  and  t%  the.  abscissa,  is  convex  toward  t,  in 
the  vicinity  of  0  and  concave  in  the  upper  part  of  the  curve,  as  indicated  in  figure  2. 


If  the  flood  remains  at  its  maximum  stage  a  sufficient  length  of  time  tho  curve  will  become, 
horizontal  at  some  point  J*  and  remain  so,  or  the  curve  may  become  horizontal  after  the  maxi- 
mum stage  has  passed,  but  in  the  latter  case  it  will  not  remain  horizontal. 

After  the  flood  reaches  its  maximum  stage  the  unit  discharge  V,=«+lT,  may  remain  con- 
stant for  a  definite  length  of  time.  In  that  case  the  rise  of  the  lake  surface,  i.  e.\  the  increase 
of  /<,  will  follow  a  different  law  from  that  shown  bv  equation  (5).  Bv  writing  V,  for  (e+rf,)  in 
equation  («): 


or 


tit, 

rf'«  =  AV,-3.5W 


(8) 


This  equation  may  readily  lie  integrated. 

If  ■  the  integral  will  take  the  form: 


By  giving  known  values  to  /,  and  /(  the  value  of  the  constant  of  integration,  C,  can  be 
determined  for  any  given  case. 

Equation  (l!)  will  enable  that  portion  of  the  curved  line  to  be  constructed  showing  the  rela- 
tion between  /<  and  /,  during  the  rising  stage  of  the  river,  since  j'-  is  the  tangent  of  the  inclina- 
tion of  the  curve  to  the  coordinate  f,.  Similarly,  equation  (8)  by  the  same  method  of  tangents, 
will  enable  that  portion  of  the  curved  line  to  lie  constructed  belonging  to  the  highest  stage  of  the 
river  when  that  stage  holds  constant  for  a  suitable  length  of  time. 

These  investigations  are  subject  to  one  source  of  criticism  when  applied  to  so  large  I  reser- 
voir as  Lake  Itohio.  because  it  is  implicitly  assumed  that  the  surface  of  the  lake  remains 
horizontal  at  all  times,  whatever  may  be  the  rate  of  inflow  or  outflow.  In  this  case  the  point  of 
inflow  may  be  fifteen  or  more  miles  from  the  discharging  weir,  giving  a  sensible  slope  to  the 
lake  surface  and  causing  the  head  on  the  weir  to  increase  for  a  considerable  time  after  the  river 
ceases  to  rise,  or  possibly  after  the  river  begin*  to  fall. 

In  the  application  of  the  preceding  analysis  to  the  computations  for  the  Bohio  weir  the 
curves  OMKS  and  O'M'K'S'  in  figure  3  have  been  constructed,  OM  and  O'M'  Itelongiug  to 
the  ruing  stage  of  the  river,  and  MK  and  M'K'  to  the  constant  maximum  stage.    Sand  S'are  the 


Digitized  by  Google 


t 


250  REPORT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 

highest  points  of  the  curves*  ami  show  the  greatest  heads  on  the  weir.  The  rising  curves  KS  and 
K'S'  show  that  the  head  on  the  weir  may  continue  to  increase  for  some  time  after  the  river 
begins  to  fall. 

The  complete  consideration  of  the  Lake  Rohio  problem  require*  the  determination  of  the 
discharge  over  the  weir  during  the  entire  time  of  the  increase  of  head  on  the  latter.  This 
requires  the  integral 


to  he  made.  The  complicated  forms  of  equations  (5)  and  (10)  show  that  that  integral  is  practically 
unworkable. 

Bv  referring  to  iigure  3  it  will  lie  observed  that  straight  lines  may  be  drawn  from  O  to  either 
K  or  or  from  O'  to  either  K'  or  S',  which  will  have  nearly  equal  portions  of  the  true  curves 
on  either  side  of  them,  making  it  permissible  to  use  the>e  straight  lines  for  a  first  approximation. 

If,  then,  a  be  >ome  suitable  constant  coefficient,  under  this  approximate  law  there  will  result: 

h  =  «t  (11) 

The  same  result  can  be  shown  by  a  purely  analytic  method  to  l>c  a  reasonable  first  approxi 
tuation.  and  equation  (11)  will  be  used  in  the  investigations  which  follow. 

In  consequence  of  the  great  length  of  the  waste  weir  and  the  practical  suppression  of  end 
contractions  it  may  be  assumed  that  there  will  be  no  end  contraction.  Hence  the  general  expres- 
sion of  the  weir  discharge  will  be: 

Q=cA^=ca'W//1".  (12) 

At  the  maximum  height  to  which  the  water  will  rise  on  the  weir: 

Q=V=«AAr..-.«=^J^  (13) 

The  total  discharge  over  the  weir,  while  the  head  increases  uniformly  from  o  to  11= a  T,  is: 

/T  rT 
Q<fts«M  /       dt=jo*>bT+  (14) 

Since— 

Hs=/At  tv  n= 

Substituting  a  from  equation  (13)  in  equation  (15): 

D«f#fW  (W) 

The  volume  L  impounded  in  the  lake  above  the  elevation  of  the  crest  of  the  weir  added  to 
the  discharge  over  the  weir  during  the  time  T  is  equal  to  the  discharge  of  the  river  during  the 
same  time  T.  If  T,  represents  the  time  during  which  the  flood  discharge  of  the  river  rises  from 
v,  to  V„  the  following  equation  will  hold  true: 

|^TII-.+  ..=  (^>,-HT-T,,V,  ,17, 


H'W.T*.;  D=f  HI*  (15) 
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If  it  is  deftired  that  the  head  on  thn  weir  shall  not  exceed  II,  then  from  equation  (12)  the 
length  of  the  weir  must  Ik>  at  least: 


The  most  simple  expression  for  the  time  T  is  given  by  equation  (16): 

ft  D  V*» 

y  Hp*  (c£)l  > 

In  equation  (20).  however,  the  discharge  I>  is  not  generally  known,  and  it  will  lie  necessary 
to  use  equation  (IS)  in  order  to  determine  t. 

In  the  following  computations  it  will  he  assumed  that  the  unit  discharge  of  the  river 
is  17.K57  cubic  feet  (ftoo  cubic  meters)  per  second  at  the  beginning  of  discharge  over  the  weir, 
i.  e.,  '•,=  ,. 

In  making  the  application  of  the  preceding  formula'  to  the  problem  presented  at  I>ake  Bohio 
it  will  1k>  necessary  to  consider  tirst  a  head  of  water  of  ft  feet  on  a  waste  weir  2.000  feet  long,  in 
connection  with  a  Hood  discharge  in  the  Chugres  River  increasing  uniformly  from  17,6ft7  cubic 
feet  (5'Mi  cubic  meters)  jmt  second  to  112,000  cubic  feet  (3,170  cubic  meters)  per  second  during  a 
period  of  26.43  hours,  or  '.C>.14.'>  seconds,  and  remaining  at  that  maximum  stage  for  14.2ft  hours, 
or  ftl,30o  seconds,  the  sum  of  the  two  periods  lieing  146.44ft  seconds.  The  rate  of  discharge 
after  the  maximum  jx-ritsl  has  passed  is  not  needed.  The  surface  area  of  Lake.  Bohio  at  the 
elevation  of  the  erc.-t  of  the  wasteweir  is  al«>ut  38.5  square  miles,  or  1, 073.318, 400  square  feet. 
At  an  elevation  of  5  feet  higher  that  surface  area  becomes  about  43  square  miles,  or  1,198,771.200 
square  feet  The  product  of  half  the  sum  of  these  two  areas  by  ft  gives  the  volume  of  water 
im|>ounded  in  the  lake  with  a  ft-foot  head  on  the  weir  as 
L  =  ft.ti.HU,224,OiM)  cubic  feet. 
The  other  data  required  are: 

*',=- 17,657  cubic  feet  per  second-  .. 
V,=  1 12.000  cubic  feet  per  second. 
T,  =  9ft,  14ft  seconds. 
r=3.5  and  h-  2,000  feet. 
Hence  bv  equation  (12): 

Q  =  V  =  3.5  X  2.000X  (5)''=  78,262  cubic  feet, 
lntioducing  these  various  quantities  in  equation  (lh)  there  will  result: 
T=  126,009  seconds. 
.  =3ft  hours. 

As  this  period  is  ft.«M  hours  less  than  40.68  hours,  the  total  time  of  rising  and  remaining  at 
the  maximum  height,  it  is  probable  that  under  the  conditions  of  the  flood  assumed  the  head  of 
water  on  the  weir  would  rise  a  little  als>ve  ft  feet,  but  a  little  only. 

Tho  total  amount  discharged  over  the  weir  while  the  head  increases  to  5  feet  is  bv  equation  (16): 
D  =  3,944,711,745  cubic  feet. 

If  a  Hood  discharge  of  140,000  cubic  feet  be  assumed  in  the  river  it  is  interesting  to  determine 
approximately  how  long  it  would  have  to  continue  in  order  to  raise  the  head  on  the  weir  to  7  feet. 
Bv  equation  (12)  the  discharge  over  the  weir  (2.0(H)  feet  long)  with  a  head  of  7  feet  is: 
V  ~- 129,642  cubic  feet  per  second. 

As  before,       r,  —  1 7,657  cubic  feet  per  second. 

Also.  V,  =  140,000  cubic  feet  jmt  second. 

Again,  assume  T,=95,14ft  seconds. 

At  an  elevation  of  7  feet  above  the  crest  the  area  of  the  lake  surface  is  1,249,394,752  square 
feet,  while  at  the  elevation  of  the  crest  the  area,  as  before,  is  1,073,318, 400  square  feet  The 
half  sum  of  these  areas  multiplied  bv  7  gives  the  volume  stored  in  the  lake  above  the  crest  as: 
L=  8, 129,496,032  cubic*  feet. 
These  quantities  inserted  in  equation  (lh)  will  give: 
T=  158,307  seconds. 
=  43.98  hours. 

As  the  period  of  increasing  discharge  has  been  taken  at  26.43  hours  (9ft.  145  seconds),  it  is  thus 
seen  that  the  maximum  discharge  of  140.000  cubic  feet  per  second  would  have  to  Is-  maintained  for 
probably  eighteen  hours  or  more  in  order  to  produce  the  head  of  7  feet  on  the  weir  crest.  This 
is  a  contingency  so  excessively  remote  as  to  be  practically  impossible.  The  total  discharge  over 
the  weir  while  the  head  rises'froin  0  to  7  feet  is,  by  equation  (16): 
D=8.uo7,49s.0ftft  cubic  feet. 
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The  general  conditions  assumed  in  the  preceding  applications  of  tin-  formula'  established  are. 
in  tlte  main,  essentially  the  same  as  those  taken  by  M.  Choron  in  his  fifth  hypothesis,  on  j>age  .'.4 
of  his  Notes  Technioues. 

The  eurve  OMKS  of  figure  .'{  shows  the  relation  between  the  head  on  the  weir  and  the  time 
from  the  beginning  of  flow  over  the  weir  for  the  first  of  the  preceding  set  of  computations. 
It  indicates  that  the  greatest  head  on  the  weir  would  be  5.8  feet.  This  is  a  little  too  high,  on 
account  of  the  neglect  of  the  actual  slopc-of  the  surface  of  the  lake,  as  lias  already  lieen  observed. 
The  approximate  computations  show  that  the  greatest  head  would  Ik'  a  littje  over  f>  feet.  It  is 
probable  that  ■  >■■>  feet  is  about  right.   The  curve  and  computations  practically  confirm  each  other. 

The  O'M'K'S'  exhibits  the  relation  between  head  on  the  weir  and  time,  and  the  assumption 
that  there  is  a  discharge  over  the  weir  of  17.t>'>7  cubic  feet  |x-r  second,  when  there  is  an  e<pml 
discharge  of  the  river,  followed  by  the  same  flood  as  before.  The  greatest  head  on  the  weir  is 
but  one-tenth  of  a  foot  greater  than  in  the  previous  case,  showing  that  the  difference  in  assump- 
tions has  no  material  effect  on  the  maximum  head,  either  as  to  amount  or  time.  The  volume  of 
water  discharged  during  the  period  of  increasing  head  would  be  materially  greater  in  the  latter 
case  than  iu  the  former. 
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Appendix  F. 

DESCRIPTION  OP  ALTERNATIVE  LOCATION  POR  CANAL  BETWEEN  GATTJN  AND  BOHIO. 


Between  (i  .tun  and  Bohio  the  French  location  of  the  canal  folio ws  the  low  part  of  the  valley 
of  the  Chagres.  The  location  of  the  Panama  Railroad  is  more  direct,  hut  passes  over  a  little 
higher  ground.  This  portion  of  the  canal  crosses  the  old  bed  of  the  Chagres  six  times,  and  the 
Chagres  has  abandoned  its  old  bed  and  now  flows  through  the  canal  for  a  distance  of  4  miles. 
The  estimates  of  the  Commission  include  a  channel  between  the  Peiia  IMauca  and  Agua  Clara 
swamps  ami  a  levee  which  will  keep  the  Chagres  out  of  the  canal,  through  which  it  now  Hows. 
A  study  has  been  made  of  another  location  (practically  that  of  the  Lull  survey  of  1875),  which, 
if  adopted,  would  allow  the  river  to  flow  in  its  present  course,  would  make  the  channel  between 
the  two  swamps  unnecessary,  and  would  shorten  the  canal.  A  survey  was  run  on  a  direct  line 
l»etween  (iatun  and  Hohio,  a  location  made,  and  estimates  prepared.  This  is  shown  on  plate  21 
by  a  broken  line. 

This  cut-off  line  leaves  the  French  location  at  mile  7.3!».  and  connects  with  it  at  mile  16.81. 
It  is  8.18  miles  long,  or  1.25  miles  shorter  than  the  distance  by  the  canal  line  between  these  two 
points.  It  is  a  single  straight  line  4.i»2  miles  long,  connected  "with  the  canal  at  the  east  end  by  a 
curve  1.105  miles  long  with  a  radius  of  13,230  feet,  and  at  the  west  end  by  a  curve  2.10  miles 
long  with  a  radius  of  13.720  feet 

This  lino  crosses  the  Panama  Railroad  twice,  the  location  of  which  will  have  to  lx>  changed 
for  about  a  mile.  For  the  first  2.17  miles  it  lies  in  a  low.  flat  country;  it  then  strikes  what  is 
known  as  Tiger  Hill,  involving  some  heavy  work  for  nearly  a  mile;  it  then  again  enters  a  low, 
swampy  country,  broken  by  occasional  small,  low  hills,  which  continues  the  rest  of  the  distance. 
All  the  hills  consist  largely  of  rock;  between  the  hills  the  material  is  earth,  the  portion  of  which 
north  of  Tiger  Hill  would  be  excavated  with  dredges,  and  that  south  of  Tiger  Hill  treated  as  dry- 
earth  excavation.  The  hard  material  in  the  hills  would  lie  wasted  on  the  west  side  of  the  canal  so 
as  to  form  a  levee,  back  of  which  the  earth  would  subsequently  bo  placed,  forming  an  embankment 
of  indefinite  width. 

Tim  e>timatod  cost  of  8.18  miles  of  the  cut-off  lino  (including  $75,000  for  change  in  Panama 
Railroad)  is  $lM'3S,ti01.  The  estimated  cost  of  the  corresponding  portion  of  the  canal  on  the  old 
location  IS  (8,093,414,  to  which  must  be  added  the  channel  between  the  two  swamps.  $2,44S,07t>. 
making  a  total  of  810,541,590,  a  difference  of  $tfo2,t»89  in  favor  of  the  cut-off  line,  which  in  view 
of  the  less  perfect  knowledge  of  the  ground  is  of  no  practical  importance.  The  cut-off  lino  repre- 
sents a  saving  in  distance  of  1.25  miles,  and  eliminates  three  curves  and  73  degrees  of  curvature, 
and  U  worthy  of  further  study,  but  for  purposes  of  estimate  the  old  location  is  retained. 
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TIME  REQUIRED  FOR  TRANSIT  THROUGH  AH  ISTHMIAN  CANAL. 


The  time  required  for  the  passage  of  a  ship  through  the  proposed  isthmian  canal 
will  depend  upon  the  speed  attainable  and  permissible  in  the  various  sections  and  the  r 
delays  occasioned  by  lockages  and  by  meeting  other  ships.    Attainable  speed  here 
means  the  speed  limited  by  the  power  of  the  ship.    From  this  deductions  are  to  la* 
le  in  some  cases  to  give  the  permissible  speed. 
This  discussion  will  embrace  four  type  whips,  as  follows: 


Typ»  «hlp«. 


u-nath. 

tVwlu . 

limit. 

IU.P. 

n-i. 
wo 

400 

m 

rut. 

!f0 
SO 
M 

TO 

n.  («. 

■U  6 

aa  o 

32  0 
82  0 

1.900 
■-■  :k»i 

i.mo 

The  power  is  sufficient  to  give  the  ship 
The  miles  referred  to  in  this  discussion 


The  draft  given  refers  to  fresh  water 
a  speed  of  li'J  miles  per  hour  in  open  sen 
are  statute  miles. 

The  area  of  the  midship  section  of  each  ship  is  assumed  to  Ik?  90  per  cent  of  the 
inclosing  rectangle.  The  block  coefficient  is  taken  as  0.8.  This  expresses  the  ratio 
of  displacement  to  the  product  of  length  of  keel,  beam,  and  draft.  The  mean  cross 
section  is  therefore  0.8  X  beam  X  draft. 

No  experiments  on  the  comparative  speeds  attainable  by  large  seagoing  ships  in 
open  sea  and  in  restricted  waterways,  carried  on  in  a  scientific  and  comprehensive 
manner,  are  known  to  have  ltccn  made.  The  movement  of  small  boats  in  small  canals 
at  low  sjx'eds  has  been  the  subject  of  extended  experiment  and  careful  study.  The 
most  notable  of  these  have  been  made  recently  in  Franc  e  and  Germany.  They  have 
been  summarized  and  discussed  by  Mr.  Elnatlian  Sweet  in  a  paper  accompany  fug  the 
report  of  the  engineer  and  surveyor  of  New  York  on  the  proposed  Iwrge  canal  from  Lake 
Krie  to  the  Hudson  River.  These  experiments  were  carried  out  in  great  number  and 
detail,  but  on  boats  of  such  different  model,  of  so  much  smaller  dimensions,  and  at 
such  moderate  sp-cds  that  they  can  not  be  applied  directly  to  the  problem  of  speeds 
of  large  seagoing  ships  through  an  isthmian  canal.  However,  the  analysis  of  the 
problem  by  Herr  li.  Haack,  who  conducted  the  experiments  in  Germany,  is  suggestive 
and  useful  in  the  present  discussion. 

While  a  ship  moves  forward  its  length  In  a  canal,  a  volume  of  water  equal  to  its 
displacement  must  move  Iwk  past  the  ship. 

Let  A    wet  cross  section  of  canal,  square  feet. 
<r=mcan  cross  section  of  ship,  square  feet. 
A 

V  =  speed  of  shin  past  a  fixed  land  point,  in  mile*  per  hour. 
/•-  velocity  of  tmckward  current  past  the  moving  ship  in  miles  per  hour; 
approximately  it  may  In-  thus  expressed: 

V 

r-f 

Herr  Haack  points  out  the  important 
The  passage  of  a  boat  through  a  canal  is 

2M 


Ext«Tirmiil»  in 
Pimm  and  Oer- 
ninnv  *iinim«r- 
by   Mr  E. 


r=- 


This  is  the  expression  ordinarily  used, 
fact  that  it  is  not  the  correct  measure  of  <: 


Approximate 
formula  t»t 
backward  mi- 
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accompanied  by  a  depression  of  the  water  surface  which  begins  at  or  a  little  ahead  of 
the  liow  and  continues  pa>t  the  boat  some  distance  astern.    The  water  which  moves 
past  the  boat  while  the  latter  pusses  a  fixed  point  is  not  only  the  bout's  displacement, 
but  also  the  volume  measured  by  this  depression  into  the  h-ngth  of  the  lioat  and  width 
of  the  canal.    Taking  this  movement  also  into  consideration,  Ilaack  proceeds  to 
deduce  an  expression  for  the  relation  between  V,  r,  and  the  resistance  of  the  boat. 
Let  A  A  -reduction  of  wet  cross  section  of  canal  caused  by  sinking  of  water 
surface  during  passage  of  boat. 
R  =  resistance  of  boat. 
L= length  of  lxwt  in  feet. 
rc= weight  of  1  cubic  foot  of  water. 
C=eoefTieierit  to  be.  determined  by  experiment. 
Then  A  —  A  A — «  = area  of  cross  section  of  water  remaining  between  the  boat  and 
the  bottom  and  sides  of  the  canal. 
( A  A-f<')V  =  volume  of  water  displaced  in  a  unit  of  time. 
(A— A  A— a)  v=  volume  flowing  in  the  section  A  —  A  A  —  <t  past  a  given  point  in 

a  unit  of  time. 
These  volumes  are  identical,  hence 

(A-AA-*)«=(AA+a)V 

and 

£2*cW  p=A-AA-a    V (1) 

Which  is  the  correct  value  of  v. 

The  weight  of  water  kept  in  motion  by  the  movement  of  the  boat  is 

W  (A—  AA—  a)  I j 

and  Ilaack  gives  the  following  expression  for  the  work  required  for  moving  it  during 
a  unit  of  time: 

C  w  (A — A  A — a)  L  v  (2) 

and  places  this  equal  to  the  work  of  the  resistance  of  the  boat  during  a  unit  of  time; 

«»  K  V  =C  i"  (A-AA-a)  L  v  (3) 


The  determination  of  the  value  of  the  coefficient  requires  tho  measurement  of  the 
sinking  of  the  water  surface  and  tho  tractive  resistance  11.  Mr.  Sweet  does  not 
give  the  value  of  C  as  determined  by  Ilaack,  or  state  whether  it  is  constant  or  variable 
except  indirectly  by  showing  the  curves  of  resistance  for  the  boats  used  in  the  exper- 
iments. For  the  reasons  already  given  these  curves  are  not  applicable  to  the  present 
case.  There  is  needed  a  series  of  experiments  with  large  ships  in  restricted  water- 
ways approximating  closely  the  sliijw  and  channels  of  the  future  isthmian  canal. 

In  the  absence  of  such  experiments  the  inquiry  resolves  itself  first  into  the 
estimation  of  the  speed  attainable  in  a  restricted  channel  by  a  ship  whoso  speed  in 
open  sea  is  known.  This  requires  a  consideration  of  the  various  causes  of  retardation 
encountered  by  a  ship  when  it  passes  from  broad,  deep  water  into  such  a  channel. 
rr^c,«r«'1»birp  When  a  ship  moves  upstream  in  a  broad,  deep  river  its  speed  through  the  water 
luacmii.  is  essentially  the  same  as  in  open  sea.  Its  speed  post  a  fixed  point  will  be  its  open- 
sett  speed  less  the  velocity  of  the  current.  In  this  respect  the  backward  current  in  a 
canal  is  analogous  to  the'river  current  and  is  to  be  deducted  from  the  open-sea  speed 
of  the  ship. 

The  determination  of  the  velocity  of  the  backward  current  requires,  as'  Ilaack 
oints  out.  and  as  indicated  in  formula  (1),  that  the  depression  of  the  water  surface 
Ktween  the  ship  and  the  sides  of  the  channel  be  known.    Haack  observed  this  care- 
fully in  his  experiments,  but  no  record  has  been  found  of  such  observations  during 
the  passage  of  a  large  ship  through  a  ship  canal.    The  writer  therefore  proceeded  to 
make  a  limited  series  at  the  St.  Clair  Hats  Canal.    This  series  included  29  ships. 
»t0sTa3»  ria'i"  One  of  these  was  rejected  because  its  dimensions  are  not  given  in  the  Marine  Register. 
c*n*i.  Six  were  rejected  because  they  were  without  cargoes,  and  tho  observations  on  them 

little  pertinent.  The  observations  consisted  of:  First,  measurements  at  intervals  of 
6  seconds  from  a  fixed  horizontal  plane,  to  the  water  surface  before,  during,  and  after 
the  passage  of  a  ship,  covering  the  period  when  the  surface  of  the  water  varied  from 
the  normal;  second,  a  record  of  the  time  taken  bv  the  ship  in  passing;  third,  sound- 
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ings  across  the  canal  opposite  the  observation  point  to  determine  it*  cross  sec  tion; 
fourth,  measurement  by  rod  float.*  of  the  normal  current  in  the  canal. 

The  St.  Clair  Flats  ('anal  is  u  channel  without  lock*,  2!Mi  feet  wide  and  aliout 
7,200  feet  long.  The  sides  are  vertical  with  timber  revetments.  The  depth,  which 
was  dredged  to  10  feet  for  aliout  2«»  feet  from  the  sides  and  to  2»t  or  21  feet  in  the 
remainder  of  the  channel,  lias  increased  opposite  the  point  of  observation  to  2»i  feet 
at  the  center.  The  point  of  observation  was  2,2*0  feet  from  the  upper  end  of  the 
canal. 

The  observed  time  of  Dossing,  with  tho  length  of  ship  taken  from  the  Marine 
Register,  gave  the  speed  of  the  snip,  which  was  corrected  for  the  normal  current  in 
the  canal.  For  the  calculation  of  the  ratio  r,,  which  is  the  quotient  resulting  from 
dividing  the  area  of  the  cross  section  of  tho  canal  by  the  midship  section  of  the  ship, 
the  coefficient  of  the  ship's  midship  cross  section  is  assumed  to  be  O.'.Hi.  the  same  as 
for  the  type  shins.  This  is  probably  too  large  for  the  smaller  ships,  but  substantially 
correct  for  the  larger  ones. 

The  measurements  of  the  water  surface  were  made  about  1  foot  out  from  tho 
vertical  side  of  tho  canal.  They  may  not  represent  exactly  the  mean  water  surface 
between  the  ship  and  sides  of  the  canal,  but  it  is  believed  the  difference  is  not  great. 
While  a  ship  was  approaching,  the  water  surface  at  the  point  of  observation  remained 
nearly  or  quite  normal  until  the  bow  was  within  25  to  100  feet  of  the  cross  section  of 
the  canal  passing  through  the  olnserving  station.  The  water  then  began  to  fall, 
attained  its  maximum  depression  a  little  aft  the  center  of  the  ship,  then  began  to  rise 
and  again  attained  the  normal  50  or  100  feet  behind  the  ship. 

These  distances  varied  with  different  ships  and  are  to  be  taken  only  in  a  general 
way. 

For  the  calculation  of  the  average  depression  of  water  surface  opposite  the  pass- 
ing ship,  tho  distances  between  observations  were  plotted  as  abscissas  and  the 
depression  of  the  water  surface  as  ordinate*,  the  total  distance  plotted  being  the  keel 
length  of  the  ship.  This  gave  a  longitudinal  section  during  the  time  of  the  ship's 
passing.  The  area  of  this  section  divided  by  the  keel  length  gave  the  average 
depression. 

The  results  of  the  observation*  are  given  in  the  following  table: 
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In  observations  on  ships  of  such  different  types  as  those  in  the  preceding  list, 
moving  at  such  different  rates  of  speed,  great  apparent  eccentricity  in  result  should 
Ik-  expected.  Much  of  this,  however,  will  disappear  if  the  ships  are  classilied  with 
respect  to  /•,  and  averages  taken  as  in  the  next  table. 
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Vnlllf  of  r.. 

Number  of 
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These  results  are  plotted  in  figure  1,  attached  hereto,  with  r4  as  abscissas  and 
depressions  ('/)  as  ordinates.  A  line  to  represent  the  relations  is  shown,  which 
passes  reasonably  near  all  the  points.  The  point  r,  =  11.58,  rf= 0.5«,  should  lie  con- 
siderably below  the  line,  because  it  corresponds  to  the  largest  value  of  V;  and  the 
point  r,*=  16.47,  rf=0.17,  should  lie  above  the  line,  because  it  corresponds  to  the 
smallest  value  of  V. 

The  same  figure  shows  the  depressions  which  have  been  used  for  this  discussion 
for  the  isthmian  canal.  They  exceed  those  given  by  the  observations  as  far  as  the 
latter  extend,  and  should  do  so,  because  the  calculated  speeds  in  the  discussion  for 
the  large  channels,  where  r,  is  large,  exceed  those  olrserved  in  the  St.  Clair  Flats 
Canal.  For  value*  of  >,  less  than  (.50  the  assumed  depressions  have  for  basis  only 
the  writer's  judgment  in  interpreting  the  experiments.  For  r,  =  1  it  is  obvious  the 
depression  would  equal,  theoretically,  the  normal  depth  of  water  in  the  canal. 
Between  the  point  and  the  point  corresponding  to  =  7.50  there  may  be  material 
difference  of  opinion  as  to  the  location  of  the  depression  curve. 

The  backward  current  is  only  one  of  the  new  conditions  set  up  when  a  ship  passes 
from  open  sea  into  a  restricted  channel.  The  depression  of  the  water  surface  must 
increase  the  head  resistance  to  the  ship's  motion.  In  the  observations  at  the  St  Clair 
Flats  Canal  the  measurements  of  depression  were  made,  as  before  stated,  at  the  side 
of  the  channel  where  the  depression  occurred  in  advance  of  the  ship,  which  passed  at 
a  distance  of  100  to  175  feet  from  the  observing  station.  As  far  as  could  be  judged 
by  watching  the  movement  of  the  ship,  without  actual  measurement,  this  depression 
does  not  occur  immediate!}'  in  front  of  the  ship.  It  appears  probable  that  the  excess 
in  height  of  water  against  the  bow  over  the  height  against  the  stern  may  be  taken  as 
safely  equal  to  the  mean  depression  of  the  water's  surface,  or  </.  The  pressure  and 
horsepower  required  to  overcome  it  may  bo  calculated  as  follows: 

Let  h  = excess  of  elevation  of  water  against  Iww,  compared  with  elevation  at 
stern,  in  feet.    This  is  taken  equal  to  the  mean  depression  d. 
a,  =  midship  section  of  ship  in  square  feet, 
w  =  weight  of  1  cubic  foot  of  water  in  pounds. 
P  =  opposing  pressure  in  pounds. 
5**80 

V,~3600^  =  8pced  oi  sl,'P  in  feet  PW  second. 
H  —horsepower  of  ship's  engine*. 
H,  =  horsepower  required  to  overcome  end  pressure. 
Then 

P=CW<t,  (3) 

in  which  C  is  a  coefficient  depending  on  the  ship's  model.    It  will  be  taken  here  as  i. 
The  horsepower  required  to  overcome  P  when  the  ship  moves  at  the  rate  V,  is 

H  _?y«_C/,lw,iv  -1  Awy,>V  IA\ 
•""550"~  560  v'~ff  550  v' W» 

and  the  power  remaining  to  overcome  the  other  resistances  is  H  — H,.  The  speed  of 
the  ship  will  therefore  be  reduced.  For  moderate  speds  the  horsepower  required  to 
move  a  ship  varies  approximately  as  the  cube  of  the  speed.  If  V,  represents  the 
speed  in  miles  per  hour  which  the  ship  would  attain  in  the  restricted  channel  if  there 
were  required  no  deduction  for  head  resistance, 


H  :  H-H  ::  V,»:V» 


(5) 
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It  might  seem  that  the  deductions  for  backward  current  and  increased  head 
resistance  were  all  thut  are  required  to  give  the  speed  of  a  ship  in  a  canal.  No 
allowance,  however,  has  yet  been  made  for  the  changed  conditions  in  the  mass  of 
water  near  the  ship,  such  as  eddies,  which  would  not  occur  to  the  same  extent  in  deep 
water,  increased  friction  of  the  water  on  the  channel  bed,  etc.;  some  of  the  conditions 
unknown  or  imperfectly  understood,  but  consuming  more  or  less  of  the  power  of  the 
ship's  engines.  No  deduction  has  yet  been  made  which  would  bo  applied  to  a  ship 
passing  through  shoal  water  of  unlimited  width,  but  it  is  well  known  that  there  is  a  sixwi  w.ier 
material  reduction  of  speed  in  wide,  shoal  water.  The  rate  of  this  retardation  doubt-  <lcdu'■,,0,, 
less  increases  with  the  speed  of  the  ship.  A  few  comparisons  have  been  made  of  the 
speed  of  ships  in  the  deep  water  of  Lake  Huron  and  the  shoal  water  of  Lake  St. 
Clair,  where  the  depth  of  water  exceeds  by  2  or  3  feet  the  usual  draft  of  loaded  ships. 
The  loss  of  speed  in  the  shoal  water  is  about  15  per  cent,  while  using  the  same  steam 
as  in  deep  water.  There  is  probably  in  this  case  no  appreciable  backward  current; 
the  water  to  fill  the  void  behind  the  moving  ship  can  reach  it  more  quickly  by  a 
lateral  movement  from  the  unlimitedly  wide  water.  The  observed  reduction  of 
speed  is  probably  caused  almost  wholly  by  the  work  done  in  forming  eddies,  over- 
coming friction  between  the  water  and  the  lied  of  the  lake,  etc.,  and  should  lie  taken 
into  account  in  calculating  the  attainable  speeds  to  be  expected  in  a  restricted  channel. 
This  should  apply,  however,  only  when  the  draft  of  the  ship  is  within  2  or  3  feet  of 
the  depth  of  the  channel.  It  should  be  reduced  for  type  A,  which  will  have  5.5  feet 
more  clearance  under  the  keel  than  the  other  types.  It  should  also  be  reduced  for 
all  t3'pcs  in  those  channels  whore,  on  account  of  tide*,  as  in  Panama  Bay,  or  on 
account  of  storage,  as  in  the  summit  levels  of  both  routes,  the  clearance*  usually 
exceeds  3  feet  by  a  considerable  amount;  it  is  deemed  best,  however,  not  to  attempt 
to  draw  narrow  "distinctions,  but  to  apply  the  reduction  of  15  per  cent  to  ships  of 
types  B,  C,  and  D  in  all  channels  of  whatever  depth.  For  type  A  a  reduction  of  10 
per  cent  is  applied  for  shoal -water  effect.  It  should  obviously  be  less  than  for  the 
ships  of  deeper  draft,  but  the  difference  of  5  per  cent  may  be  too  great  or  too  small. 
These  percentages  are  applicable  only  when  the  open-sea  speed  of  the  ship  is  10  to  13 
miles  per  hour. 

These  several  reductions  have  lieen  applied  to  the  normal  speed  of  each  of  the  m  fT,"'"',  t  fj 
type  ships  in  each  of  the  different  channels  of  both  routes,  with  the  results  given  in  1 
Table  III.    I  n  order  to  show  more  clearly  how  the  results  are  obtained  the  calcu- 
lation will  be  given  for  a  single  case: 
Channel— standard  for  farm  earth. 
Ton  width,  209  feet. 
Sine  slopes  at  top,  1  on  1. 
A  =  area  of  cross  section  =  7.189.5  square  feet. 
Ship,  type  B,  H.  P.  =  2.HO0  =  H. 

</,=  midship  section  -  50  X  32  x  <>.!»»?  =  1,530  square  feet. 
a  =  mean  section     =  50  x  32  X  0.8  =  l,2So  square  feet. 
Depression  of  water  surface  assumed  to  be  1.2  feet. 
AA  =  (269 -  1.2)  1.2  =    321  square  feet. 
AA  +  a  =  1,001  square  feet. 

A  -  A  A  —  a         =  5,58S  square  feet. 

9  a  backword  current  =  ^  V  =  0.2*7  V. 

Speed  of  ship  in  open  water  12.5     miles  per  hour. 

Deduction  for  shoal  water  15  per  cent    1.875  miles  per  hour. 

Speed  in  wide  shoal  water  10.025  miles  per  hour. 

Since  the  head  resistance  depends  on  the  speed  of  the  ship  as  finally  deduced,  it 
is  necessary  to  assume  a  value  of  V. 
Assume  V  =  7.9     miles  per  hour. 

—  11.59    feet  ]>er  second. 
i'  =  0.287V  =  2.207  miles  per  hour. 
Deduct  this  from  speed  of  ship  in  wide  shoal  water. 

10. 625  -  2. 207  =  8. 358  =  speed  of  ship  without  deduction   for  increased  head 
resistance  =  V,. 

For  head  resistance 

P=*  X  1.2  X  62.5X1,530=19,200  pounds. 
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Horsepower  required  to  overcome  it 


Front  equation  (5). 


-  550 


:xll.5S<  =  +itr>=H,. 
H-H,  =  1895. 


v>=ioox(s-:i58),=(7-w)"- 

V  =7.84. 


Since  this  does  not  agree  with  the  assumed  value  of  V,  a  now  trial  must  be 
made.    The  correct  value  is  7.85. 

In  the  calculations  for  the  following  table  the  depth  of  water  in  the  channel  in 
the  summit  level  of  the  Panama  Canal  is  taken  an  38  feet;  in  the  summit  level  of  the 
Nicaragua  Canal,  89  feet;  in  the  Pacific  section  of  the  Panama  Canal,  45  feet,  and  in 
all  other  excavated  channels,  35  feet.  Allowance  has  been  made  in  the  deepened 
San  Juan  for  the  river  section  outside  of  the  deepened  channel  by  assuming  side 
slopes  of  1  on  4.  In  the  excavated  channel  in  Lake  Nicaragua  the  channel  section 
is  computed  as  having  side  slopes  of  1  on  5. 

Tabi.r  III.— OilcuUttnl  rjxrtl*  thrvugh  ittiimian  ntnal  rhauneU  /»y  thipt 
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a2dce,UcPu°rMrc  Tne  speeds  in  the  foregoing  table  are  plotted  on  figure  2  as  ordinate*  with  values 
drawn.  of  r,  as  abscissas.    Two  curves  appear,  one  for  tvpe  A,  the  other  for  types  li,  C,  and 

D.   The  curve  for  type  A  is  an  asymptote  to  a  horizontal  through  V  =  11.25.  The 
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curve  for  types  B,  C,  and  D  is  an  asymptote*  to  a  horizontal  th rough  V  =  10.625.  For 
the  larger  channels  neither  of  these  curves  can  he  much  in  error.  At  the  other 
extremity  both  curves  must  pass  through  the  point  where  V  =  0  and  rt-\.  Tests 
are  needed  at  intermediate  points,  and  particularly  where  the  value  of  r,  corresponds 
with  the  standard  sections  in  earth. 

All  steamships  are  run  under  check  while  passing  through  the  St.  Clair  Flats  w8|,r71J|J,uy|*£ 
Canal  where,  on  account  of  the  crowded  navigation,  more  than  one  hundred  vessels  c«nai  limited  by 
passing  {XT  day.  involving  frequent  meetings  of  ships  in  the  canal,  speeds  are  limited  re«uUOon"' 
by  regulations  to  8  miles  per  hour.    The  estimated  traffic  through  the  isthmian  canal 
is  about  ten  ships  per  day,  and  the  meetings  cam  be  provided  for  more  judiciously  by 
reducing  the  speed  of  both  ships  at  meeting  points,  and  in  the  narrower  channels  by 
tying  up  one  of  them. 

Information  has  been  sought  regarding  the  amount  of  checking,  measured  by  ™«nn^t°cuiJ 
the  revolutions  of  the  engines,  ordinarily  made  by  ships  passing  the  St.  Clair  Flats  Fi«t»c.t^i. 
Canal.  In  open  water,  at  moderate  speeds,  the  speed  of  a  ship  varies  almost  directly 
with  the  number  of  revolutions;  in  other  words,  with  moderate  speeds,  the  pcrc-ent- 
age  of  slip  of  the  propelling  wheels  is  nearly  constant.  As  the  sjieed  is  increased 
beyond  that  suitame  for  the  model  of  the  shfp,  the  slip  increases,  and  at  high  speeds 
the  increase  in  speed  would  be  much  less  than  the  increase  in  the  number  of  revolu- 
tions. In  a  canal  increase  of  slip  becomes  appreciable  at  a  lower  speed  than  in  open 
water.  If  the  number  of  revolutions  were  increased  greatly,  the  increase  of  speed 
would  lie  materially  less;  but  if,  on  the  other  hand,  the  number  of  revolutions  were 
increased  a  small  amount,  the  increase  in  speed  would  tie  in  corresponding  proportion. 
Inquiries  of  shipowners  and  navigators  elicited  the  statement  that  on  approaching 
the  canal  the  revolutions  were  reduced  20  to  25  per  cent.  With  no  more  reduction 
than  this  it  might  be  concluded,  without  serious  error,  that  with  the  ordinary  power 
of  the  engines  the  speed  through  the  canal  would  be  increased  in  like  proportion.  If 
this  rule  be  applied  to  the  average  results  given  in  Table  II,  assuming  the  reduction 
in  revolution  Wore  entering  the  canal  to  have,  been  20  per  cent,  the  speeds  of  7.04, 
7.25,  7.56,  8.83,  and  6.72  miles  observed  would  become  8.80,  9.06,  9.80,  11.04,  and 
8.40  if  the  full  power  of  the  engines  were  used.  These  are  plotted  in  figure  2,  in  the 
points  (i,  H,  I,  K,  and  L.  The  very  low  value  of  the  observed  speed  in  the  last  case 
is  due  to  the  fact  that  two  of  the  three  ships  entering  into  this  average  were  towing 
other  ships,  one  having  three,  the  other  two.  If  the  open-sea  speed  of  these  ships 
is  less  than  124  miles  per  hour,  which  is  probable,  as  few  lake  freighters  equal  it, 
and  if  allowance  were,  made  for  this,  the  points  G,  H.  etc.,  would  plot  a  little  higher. 

The  following  observations  have  been  taken  on  four  ships  for  the  purposes  of  nn0^"*},','^ 
this  study.    They  were  of  the  largest  class  now  navigating  the  lakes:  nn<i  in  st.  cuir 

1.  The  time  and  numlier  of  revolutions  across  Luke  Huron.    The  distance  lieing  rUltl'c,,u'1- 
known,  the  speed  and  number  of  revolutions  per  minute  become  known. 

2.  While  in  the  open  lake  the  steam  w  as  throttled  to  the  same  extent  as  during 
the  passage  through  the  St.  Clair  Flats  Canal.  The  numlier  of  revolutions  were  taken 
each  minute  for  five  minutes.  It  is  assumed  that  the  speed  was  reduced  in  proportion 
to  the  numlier  of  revolutions. 

3.  The  time  passing  through  the  St.  Clair  Flats  Canal  was  noted.  The  length 
of  the  canal  being  known,  the  speed  in  miles  per  hour  can  bo  calculated.  The  com- 
parison of  the  speed  under  check  in  Lake  Huron  with  the  speed  through  the  canal 
with  the  same  steam  pressure  and  valve  opening  furnishes  the  percentage  of  loss  due 
to  the  special  resistance  in  the  canal.  If  the  increase  of  speed  with  the  engines, 
developing  full  power,  were  in  the  same  proportion  in  the  canal  as  in  open  sea,  the 
speed  to  be  expected  in  the  canal  could  be  easily  determined.  The  process  used  here 
is  as  follows: 

Ship  JVh.  /.—When  running  at  full  speed  the  rate  was  11.24  miles  per  hour; 
number  of  revolutions  per  minute,  74.42.  When  running  under  cheek,  with  same 
steam  opening  as  when  passing  through  the  canal,  the  number  of  revolutions  was  56 

per  minute,  and  the  speed  would  be  „^^t<  X  1 1.24  =  S.46  miles  per  hour.    In  the  canal 

the  speed  was  «.0|  miles  per  hour.    The  loss  of  speed  due  to  canal  resistance  is  then 

8.46-li.Ol 

s  4(.        0.2H,  or  a9  per  cent 


Digitized  by  Google 


262 


KKl*ORT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 


If  the  full  power  of  the  engines  had  been  used  with  the  same  proportionate  loss 
of  speed  on  account  of  canal  resistance  the  speed  in  the  canal  would  have  been  11.42 
(1  —  0.29)  =  7.98  miles  per  hour. 

If  the  power  of  the  ship  had  been  sufficient  to  propel  it  12.5  miles  per  hour 
instead  of  1 1.24.  the  canal  speed  with  full  power  of  engines  and  the  same  assumptions 
as  to  increase  of  speed  would  have  been  12.5  X  (1.00  —  0.29)  =  8.88  miles.  For  this 
ship     =  S.50.    The  speed  is  plotted  at  M,  Fig.  2. 

Ship  A'm.  2. — Full  speed  in  open  lake,  11.51  miles  per  hour.  Revolutions  per 
minute  at  full  speed,  71.43.  Revolutions  per  minute  in  open  lake  while  under  check. 
43.  Speed  in  canal  with  same  steam.  4.88  miles  per  hour.  Following  the  same 
method  as  before,  the  tabulated  speed  with  full  power  of  engines  capable  of  moving 
the  ship  12^  miles  jier  hour  in  open  sea  would  be  8.81  miles  per  hour.  In  this  case 
r,  =  7.79.    The  point  is  plotted  at  N. 

S/i/'jt  Am.  ./.  —  Full  speed  in  open  lake,  10.61  miles  per  hour.  Revolutions  per 
minute  in  open  lake  at  full  speed,  78.35.  Revolutions  per  minute  in  open  lake  while 
under  check,  SO.  Speed  in  canal  with  same  steam.  6.75  miles  per  hour.  Calculated 
speed  in  canal  with  full  power  of  engines  capable  of  moving  the  ship  12J  miles 
per  hour  in  open  lake,  10.56  miles  per  hour.  In  this  case  r,  =  7.68.  The  jMiint  is 
plotted  at  V. 

Ship  Am.  4-  —  Full  speed  in  open  lake,  13.13  miles  per  hour.  Revolutions  per 
minute  in  open  lake  at  full  speed,  84.79.  Revolutions  per  minute  in  open  lake  while 
under  check.  63.2.  Speed  in  canal  with  same  steam,  7.92  miles  per  hour.  Calculated 
speed  in  canal  with  full  power  of  engines  capable  of  moving  the  ship  12$-  miles 
per  hour  in  open  lake.  10.12  miles  per  hour.  In  this  case  r,  =  8.14.  The  point  is 
plotted  at  W. 

There  is  considerable  discrepancy  in  these  results,  two  of  the  points  (M  and  N) 
falling  near  the  curve  of  calculated  speeds,  but  a  little  below  it.  the  other  two  falling 
considerably  above  it.  Considerable  variation  would  Ik?  produced  by  difference  in 
ship  models.  The  variations  may  also  be  due  to  inaccuracies  in  observations,  par- 
ticularly in  regard  to  the  exact  steam  opening  while  the  engines  were  under  check. 
The  assumption  that  increase  in  number  of  revolutions  will  give  the  same  proportion 
of  increase  in  speed  in  a  canal  as  in  open  sea  is  not  exactly  true,  although  the  error 
will  not  l»e  great,  with  the  channel,  increase  of  revolutions,  and  speed  taken  here. 
If  the  channel  were  smaller  the  error  would  be  greater.  Another  consideration  to 
be  taken  into  account  is  the  fact  that  the  ships  passing  the  St.  Clair  Flat*  Canal  have 
more  water  under  the  keel  than  assumed  for  types  B,  C,  and  1)  in  the  standard  earth 
sections.  For  the  summit-level  sections,  however,  the  clearance  will  be  about  the 
same  as  in  the  St.  (Hair  Flats  Canal. 

Information  was  obtained  from  the  manager  of  one  of  the  steamship  lines  giving 
for  two  ships  the  number  of  revolutions  of  the  engines  in  open  lakes  and  in  the  canal. 
It  may  be  assumed  without  great  error,  in  these  cases,  that  the  efficiency  of  the 
engines  in  producing  s|>eed  was  reduced  in  inverse  proportion.  The  data  and  calcu- 
lations are  as  follows: 

Ship  .V«.  ft.  —  Revolutions  per  mile  in  open  lake,  404;  in  canal,  530.  Loss  in 
efficiency  of  engines  for  producing  speed  =  1  —  |J  J  =  23.8  per  cent.  Calculated 
speed  in  canal  with  engines  capable  of  moving  the  ship  12J  miles  per  hour  in  open 
lake  =124  X  (1-.23S)=9.52  miles  per  hour.  In  this  case  r,  =  7.6l.  The  point  is 
plotted  at  X. 

Ship  N<>.  fi. — Revolutions  per  mile  in  open  lake.  346;  in  canal,  457.  Loss  in 
efficiency  of  engines  for  producing  speed=  1  — } \\ ~24.3  per  cent.  Calculated  speed 
in  canal  with  engines  capable  of  moving  the  ship  12J  miles  per  hour  in  open  lake= 
12Jx(l—  .243)  =9. 46  miles  per  hour.  In  this  case  r,=9.42.  The  point  is  plotted 
at  Y. 

These  points  fall  near  the  curve  for  type  A.  These  calculations  are  bIso  based 
on  the  assumption  that  speed  would  vary  directly  as  the  Dumber  of  revolutions,  both 
in  open  lake  and  in  the  canal,  which,  as  above  stated,  is  somewhat  in  error. 
i^i'.cHiiiy"^  These  data,  taken  collectively,  appear  to  confirm  the  calculated  speeds  in  the  part 
too  high  of  the  curve  near  M  and  N;  but  the  data  being  inexact  and  the  basis  of  the  calcula- 
tions involving  some  error,  it  seems  to  be  judicious  to  adopt  for  the  present  discus- 
sion a  little  lower  speeds  in  the  vicinitv  of  these  points,  'lo  the  right  of  these  points 
the  possible  error  is  less,  the  speeds  being  definitely  known  for  wide  shoal  water. 
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To  the  left  of  the  given  points  the  data  are  not  so  pood  and  the  possibility  of  material 
error  is  greater.  The  St.  Clair  Flats  Canal  is  the  only  one  in  the  United  States 
traversed  at  speed  by  deep-draft  ships,  but  the.  channel  is  so  wide  (296  feet)  and  the 
value  of  r.  so  great  that  the  observations  do  not  apply  directly  when  r.  is  less  than 
7.5.  In  the  canal  sections  of  the  isthmian  waterwav,  the  value*  of  r,  will  vary  for  the 
type  ships  from  7.59  to  '2.44.  (See  Table  III.)  Systematic  observations  on  such 
channels  with  large  ships  are  much  needed. 

The  best  opportunities  for  such  observations  would  bo  afforded  at  the  Suez  g£'fc™1i°n"• 
Canal,  for  at  this  waterway  are  found  a  channel  of  moderate  cross  section  and 
a  heavy  traffic  with  large  ships.  Only  two  observations  made  there  are  available. 
The  tirst  one  is  reported  by  Sir  Charles  Hartley  (Minutes  of  Proceedings,  Inst.  C.  E., 
vol.  141,  p.lt>9),  who  cites  the  case  of  the  steamship  Awttral  on  a  passage  made 
in  188ft: 

On  the  straight  rest-hen  of  the  canal,  hetween  Lake.  Timaah  ami  .Suez,  thu  *hip  only  mad*  5  knota 
an  hour  with  43  revolution* of  her  screw.  Whereas,  in  the  open  sea,  with  the  same  number  of  revolu- 
tions, she  made  1 1  knots. 

There  was  a  tide  of  half  a  knot  per  hour  in  her  favor  in  the  canal.  The  speed 
of  11  knots  per  hour  is  almost  identical  with  that  assumed  for  the  type  ships.  . 
Deducting  from  the  observed  speed  for  the  tidal  current,  the  corrected  speed  in  the 
Canal  would  lie  4.5  knots,  or  5.1 7  statute  miles,  per  hour.  If  this  speed  was  observed 
between  Lake  Timsah  and  the  Bitter  Lakes,  the  value  of  r,  would  be  2.95.  The  point 
thus  determined  is  plotted  at  P  in  figure  2.  If  the  speed  was  noted  on  the  larger 
section  lietween  the  Bitter  I^akes  and  Suez,  /•,  would  be  3.25,  and  the  point  thus 
determined  is  plotted  at  Q,.  The  clearance  under  the  keel  of  the  Amtrnl  was  less 
than  assumed  for  the  type  ships  in  the  isthmian  canal.  The  reduction  of  speed  was 
therefore  somewhat  greater  than  would  be  sustained  by  the  latter.  The  second 
observation  at  Suez  is  reported  by  Mr.  Lionel  B.  Wells  (M.  P.  I.  C.  E..  vol.  141, 
p.  906)  as  follows:  In  1898  he  had  visited  the  Suez  and  traveled  along  the  canal  thence 
to  Ismailia.  The  passage  occupied  from  5.30  p.  m.  until  11.45  p.  ni.,  the  average 
speed,  irrespective  of  stoppages,  being  therefore  more  than  i>  knots  per  hour.  The 
steamship  was  320  feet  long.  39  feet  wide,  and  drew  about  21  feet,  her  gross  tonnage 
being  2.2CO  tons;  he  was  told  that  11  knots  was  good  speed  at  sea.  In  the  canal 
8  knots  per  hour  were  made  at  times,  for  the  regulation  as  to  maximum  speed  (5.33 
knots  per  hour)  was  disregarded.  The  tide  was  against  the  ship,  but  tho  velocity  of 
current  is  not  stated.  There  is  the  same  uncertainty  here  as  in  Hartley's  observa- 
tions as  to  the  section  of  the  canal  where  the  speed  of  8  knots  was  observed.  The 
enlargement  of  the  canal  to  the  dimensions  reported  in  1899  is  supposed  to  have  l>een 
completed.  The  points  for  the  two  sections  are  plotted  at  K  and  S  in  figure  2  without 
allowance  for  the  opposing  current.  The  ship  had  nearlv  the  same  cleamnco  under 
the  keel  as  type  A  will  have  in  the  isthmian  canal.  The  observation  is  therefore 
applicable  to  "that  type,  and  the  points  are  found  to  fall  near  its  attainable  speed 
curve. 

Referring  to  the  Kaiser  Wilhelm  (Kiel)  Canal,  the  chief  constructing  engineer.  «tS<iei  oiSiii00' 
Mr.  Fiilscher.  states  (M.  P.  I.  C.  E.,  vol.  141,  p.  207): 

Veiwela  c*|uU>1e  of  making  1<>  knots  per  hour  in  the  open  sea  and  having  an  immersed  midship 
section  of  alioul  1,400  square  feet  only  made  between  5  ami  ti  knots  per  hour  for  the  same  expenditure 
of  power  when  pawing  through  that  canal,  which  had  n  cross-sect ional  water  area  of  4,520  square  feet. 
*  *  *  Vessels  having  an  immersed  midship  section  of  between  645  and  753  square  feet,  tieing  about 
Willi  nlTlh  "f  the  oroeB-wN-tional  water  area,  traversed  the  canal  without  umlue  expenditure  of  power  and 
without  causing  objectionable  waves  at  u  tpevA  of  about  HJ  knots  per  hour. 

The  speed  for  the  shin  of  1,400  square  feet  section  is  plotted  at  T,  and  for  tho 
Her  ship  last  mentioned  at  1',  fig.  2. 

The  foregoing  data  from  the  Suez  and  Kiel  canals  indicate  that  for  values  of  /•, 
considerably  less  than  7,  the  calculated  speeds  for  types  B,  C.  and  D  are  too  high. 
The  material  reduction  of  speed  when  the  ship's  keel  is  near  the  channel  bed  has  l>een 
taken  into  account  in  the  preceding  pages.  An  analogous  reduction  of  speed  must  l»e 
incurred  when  the  ship's  sides  approach  the  sides  of  the  channel,  and  this  may  not 
have  been  fully  measured  by  the  allowances  made  for  backward  current  and  depression 
of  water  surface.  A  new  curve  for  these  tvpes  is  therefore  drawn,  which  will  coin- 
cide with  the  so-called  "calculated  attainable  speed  curve"  in  very  wide  shoal  water, 
would  pass  a  little  below  G,  II.  I.  M.and  N,  where  the  calculated  speeds  are  certainly 
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not  much  in  error,  and  thence  to  the  left,  where  the  data  lire  less  definite,  deviates 
more  widely,  passing  below  T  and  a  little  above  1'  and  Q.    It  is  deemed  proper  to 

Sive  greater  weight  to  G.  X,  and  M  than  to  V.  The  new  curve  i<  marked  "•Type  ships 
,  C,  and  I),    final  curve  for  attainable  speeds." 

The  calculated  curve  for  typo  A  is  well  ^imported  for  values  r,  of  7  to  S  by  Mr. 
Wells's  observation  in  the  Suez  Canal.  It  is  deemed  judicious,  however,  to  draw  a 
new  curve  for  this  type  also,  with  corresponding  reduction  of  speed,  because  the  data 
applicable  an*  not  quite  so  full. 

The  final  curve  for  types  B,  (.',  and  D  may  be  further  tested  by  the  St.  Clair 
observations.  Referring  to  the  group  of  four  ships  in  Table  II  having  /•,  between  11 
and  12„the  record  shows  that  all  of  them  had  speeds  of  more  than  8  miles  per  hour, 
the  mean  being  8. S3.  It  may  be  accepted  as  certain  that  these  ships  inn  under  check 
and  that  their  average  sea  speed  is  less  than  12i  miles  per  hour.  The  observed  speed 
in  the  canal  is  plotted  at  O  in  figure  2  and  falls  but  little  below  the  final  curve;  that 
is  to  say,  the  speed  by  the  curve  was  nearly  equaled  by  ships  of  less  average  power 
than  assumed  running  under  check.  The  ships  of  this  group  are  not  remarkable  in 
any  way.  They  are  medium-sized  freight  snips,  and  it  happened  that  they  were 
checked  less  while  passing  the  canal  than  the  other  groups. 
-"p«<«  "mil  In  the  smaller  channels,  where  formed  in  earth,  the  attainable  speeds  are  not 
ward  camDU.  permissible  because  of  the  injurious  results  to  the  canal  banks.  This  injury  is  caused 
mainly  by  wave  wash,  but  to  some  extent  by  backward  currents.  While  the  waves 
produced  by  the  passage  of  a  ship  arc  not  directly  proportional  to  the  backward  cur- 
rent, there  seems  to  be  no  letter  way  of  fixing  a  speed  limit  than  by  reference  to  the 
current.  In  the  Suez  Canal  speeds  are  permitted  which  produce  backward  currents 
exceeding  4  feet  per  second.  In  the  Amsterdam  Canal  the  largest  ships  arc  limited  to 
speeds  causing  a  backward  current  of  about  2.3  feet  per  second.  In  both  eases  the 
banks  are  of  sandy  material,  easily  moved.  In  the  Manchester  Canal  the  largest 
ships  are  permitted  a  speed  of  tf  miles  per  hour,  causing  a  backward  current  of  3.3  feet 
per  second.    These  currents,  it  should  lie  said,  are  calculated  from  the  approximate 

formula  «=-^j,  in  which  v  is  the  velocity  of  back  current,  V  the  speed  of  the  ship, 

and  /•,  the  quotient  obtained  by  dividing  the  wet  cross  section  of  the  canal  by  the 
ship's  midship  section.  The  actual  velocities  are  a  little  greater,  and  in  the  Suez  and 
Manchester  canals  they  are  further  augmented  by  tidal  currents.  Tides  and  Hoods 
will  cause  currents  in  the  Isthmian  Canal,  augmenting  the  calculated  backward  cur- 
rent, which,  it  is  assumed  for  this  discussion  should  not  exceed  3  feet  per  second,  or 
ii.O.'i  miles  per  hour.  The  resulting  limiting  speeds  are  shown  in  figure  2.  It  will  be 
noted  that  this  line  replaces  that  part  of  the  final  speed  curve  concerning  which  any 
question  could  plausibly  lie  raised. 

Finally,  speeds  are"  to  lie  read  from  the  diagram,  as  follows: 


Earth  <  h»» 

iu-l«, 
lrnm  II  ne- 

Rur*  ChHh- 

from'unc- 

ii   i\  r 

•  be 

(  b  c 

Rfjiiouon  .ii  If  the  width  of  the  channel  were  not  increased  on  curves  and  the  speed  of  the 
on  curvr*.  werv  l]ot  m|uced,  the  difficulty  of  steering  and  the  risks  to  ships  would  be 
greater  than  on  tangents.  The  projects  for  the  isthmian  carnal  provide  for  a  widen- 
ing on  curves  which  varies  inversely  with  the  radius  of  curvature,  and  possibly  this 
mav  fully  compensate.  It  is  believed,  however,  that  a  reduction  of  speed  would  be 
made  on'  approaching  any  curve.  If  practicable  so  to  make  it,  such  a  reduction 
might  vary  directly  with  the  degree  of  curvature  and  inversely  with  the  width,  but 
a  schedule  thus  made  would  be  too  complex  for  practical  use.  Since  the  curves  on 
the  Panama  route  are  generally  of  larger  radius  than  on  the  Nicaragua  route,  the 
reduction  of  speed  need  not  be  so  great.  A  reduction  of  speed  of  20  per  cent  in  the 
narrow  sections  of  the  Nicaragua  route  and  of  IS  per  cent  in  the  narrow  sections  of 
the  Panama  route  would  seem  to  l>e  sufficient.  In  the  San  Juan  River  and  the  harbor 
entrances,  where  the  width  is  greater  but  the  curvature  sharp,  the  reduction  may  be 
taken  15  per  cent;  in  Lake  Nicaragua  and  Panama  Bay,  where  the  curvature  is 
slight,  the  reduction  may  be  10  per  cent. 
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Tible  IV. — Schedule  of  tjieedt  proponed  at  a  hyit  for  calculating  the  lime  of  tratmit  through  the  1'nnnma 

and  Xicaragua  camUt.  • 

[Speeds  in  nutute  mile*  per  hour.] 


R.*«  cut-: 

Kaat  and  weM  of  mimmlt  level.  Nicaragua 
West  divide.  Nlcaratrua. 
culebr*  rut, 

C*rial  WH-tSon  In  firm  earth 


Canal  section  In  aand  and  adit 

Channel  In  Panama  Bay 
San  Juan  River,  where  deepened 
Lake  Niranurua,  where  deepened 
Lake  Bold.. 


uui  River,  where  not  deepened 
^kanusua.  where  nut  deepeDed 


rype 
A. 

Tv,.- 

B. 

Type 

C. 

Tvpe 
D. 

r.i 

«.o 

6.0 

4.8 

e.o 

so 

4.0 

3.6 

7.6 

«.o 

6.6 

I.S 

f.  0 

6,0 

5.0 

4.0 

».o 

4.5 

6.6 

6.0 

6  5 

6.6 

4.6 

4.0 

8.0 

T.0 

6  0 

4.6 

7.0 

e.o 

5  0 

4.0 

6.5 

s.s 

4.6 

S.S 

8.6 

7.6 

7.0 

6.0 

*.o 

6.6 

6.0 

6.0 

«.S 

e.0 

5  5 

6.0 

9.6 

8.6 

6.6 

6.0 

8.  5 

*  i  ■ 

7  5 

7.6 

9.4 

(.6 

6.6 

6.0 

*o 

7.5 

7.0 

70 

10.0 

t.0 

S.5 

6.5 

9,  0 

8.0 

7.6 

7.6 

10.0 

10.0 

10.0 

9  5 

9.0 

9.0 

9.0 

8.5 

10.0 

9.6 

9.0 

9.0 

li 

8.0 

7.6 

7.6 

12.5 

12.6 

12.6 

12.6 

10.0 

SO 

1.1 

7.6 

7.0 

The  foregoing  schedule  applied  to  the  two  routes  gives  the  times  of  transit 
across  the  Isthmus  shown  in  Tables  V  and  VI,  but  without  allowance  for  delays  at 
■  points  and  at  locks. 

Table  V.— T.me  of  trantit  through  the  Panama  Canal  without  alloicance  for  meeting*  or  lorkuget. 


Dis- 
tance 

Tgpe 

Stars*/- 



mittt 

Hvurl. 

Hourt. 

Honrt. 

Havn. 

10  71! 

1.35 

1.54 

1.80 

2.39 

6.86 

.98 

1.14 

1.87 

1.71 

3  4C 

.41 

.46 

.60 

> 

ft  51) 

.36 

.88 

.42 

.50 

3.00 

.tn 

.40 

.55 

.60 

3.03 

4fi 

.66 

.87 

.76 

3.90 

.41 

.46 

.4* 

.49 

51 

.06 

.07 

.07 

.07 

.  39 

.04 

.04 

.04 

Of. 

SOU 

.24 

.27 

.27 

,n 

«.  18 

.62 

,ei 

«a 

.65 

0.  Ml 

.73 

.7? 

,n 

.76 

V)  w 

0.02 

6.71 

T.49 

0.81 

Klrm  earth  .. 
«and  and  -lit . 
Culrnra  roi... 


I-nke  Bold... 
Total  . 


•  S3K!!: 

Tangent* . 

Curve*. , .. 
TauireiitM. 

Curve*  

I  T«  1 1  ittii  t* . 
lOurvcs. . .. 

iTatlirellU. 

1  Curves  

jTaiurenta . 
I  Curves  


Table  VI.— 


alloiaince  for  meeting*  or  loeknge: 


Tana-enta  or 


C*nal  section: 
Firm  earth  . 

Sand  ..r»IH. 


,  Wet  divide 


Ro 
Ro 

n  Juan  River: 
Where  deepened  . 

Mel  de 


........................  .. 


o(  we»t  divide... 


Total 


statute 

uttfrt  Hour*. 

iTarurenu           17.99  2.25 

(Curves  I   10.45  1.61 

ITancenu            19, «  2.84 

•  iCurvea  I    8.39  ,  1.29 

iTanirrnM  I    4.79  .S4 

(Curves               S.*9  .65 

(Tangent*            2  94  .89 

H'urvea               2.1!  .30 


12.68  !. 
1177  1.72 

5.16 
7.IW 

26.69  2.67 
1.68  .17 

42-27  8.3* 

2.04  .20 

1.04  .12 

M  20.  > 


I  :  |- 

c. 


Itfhtrl, 
2.67 
1.90 
2.66 
1,40 

.78 
.49 
.4li 

1.48 
1.84 
.54 

.98 

2.97 
.19 

8.8* 
.23 
.14 

22.  hi 


Tvpe 


Itvun. 
4  00 
2.90 
8 .32 
1.68 
1  06 
.97 
.66 


1.67 

•rfi 

1.06 

3.14 
.21 

>  .» 
.24 


Heart, 
8.00 

2. 82 
2.85 
1..VJ 
.87 
.7* 
.59 
.68 

1.48 
1.97 
.67 
1.06 

8.14 
.21 

3.» 
.28 
.  II 


21.119  27.61 
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To  obtain  the  full  time  of  transit  the  time  consumed  by  lockage  and  the  delays 
•at  meeting  point*  are  to  be  added. 

The  time  required  for  lockage  Is  here  taken  to  be  the  delay  caused  by  a  lockage. 
It  is  the  peruxl  beginning  when  the  ship  begins  to  slacken  speed  on  approaching  a 
lock,  und  ending  when  it  has  acquired  full  speed  after  leaving  it,  less  the  time  that  is 
required  to  pass  over  the  same  distance  at  full  canal  speed.  The  delay  while  waiting 
for  the  locking  of  another  ship  will  l>e  considered  further  on. 

The  channel  in  the  vicinity  of  the  lock  is  taken  to  be  of  standard  canal  section  in 
firm  earth.  While  this  is  not  true  in  every  case,  the  resulting  error  is  not  material. 
The  approaching  ship  must  reduce  speed,  and  bo  under  perfect  control,  while  yet  at  a 
considerable  distance  from  the  lock.  Its  movements  while  approaching,  passing,  and 
leaving  the  lock  are  supposed  to  be  as  follows: 

L  The  speed  of  the  approaching  ship  is  to  be  reduced  to  1.7  miles  per  hour  (150 
feet  per  minute)  at  a  point  700  feet  distant  from  the  lock-gate  quoin.  This  reduction 
of  speed  is  to  be  made  at  the  rate  of  1  mile  per  hour  while  moving  500  feet. 

Olwervationson  a  large  number  of  lake  freight  ships  show  that  when  the  engines 
are  stopped  the  speed  is  reduced  at  an  average  rat*  of  1  mile  per  hour  while  moving 
less  than  400  feet.  (See  report  U.  8.  Board  of  Engineers  on  Deep  Waterways.)  A 
like  increase  of  speed  occurs  when  the  engines  are  again  started. 

2.  The  ship  is  to  continue  at  the  speed  of  1.7  miles  per  hour  until  its  stern  is 
within  150  feet  of  the  lock-gate  quoin  (200  feet,  if  moving  down  stream)  and  then  is 
to  come  to  a  stop  in  the  next  200  feet  and  during  two  and  two-thirds  minutes,  backing 
the  wheel  if  necessary. 

Observations  on  35  ships  entering  the  lock  of  the  St.  Marys  Falls  Canal  show 
that  a  stop  from  a  speed  of  125  feet  per  minute  is  made  in  100  feet  and  in  1.4  minutes. 

3.  The  time  required  to  open  or  close  a  pair  of  lock  gates  is  taken  at  two  minutes. 
At  the  Ymuiden  lock,  on  the  Amsterdam  Canal,  the  observed  time  was  one  and 

one-third  minutes. 

4.  The  time  required  for  tilling  and  emptying  the  several  locks  is  given  in  the 
following  table,  VII.    (See  Appendix  A  for  details  of  calculation.) 

Table  VII.—  T<tne  required  for  jilting  and  rm^ying  Inch. 


Lower  lock  at  RohU>  

Upper  hi'k  nl  Ilohio  

Upper  Im-k  hi  Pedro  Mlituel. 
Lower  lock  M  P.-dro  MUmel , 


Lock  No.  1  

Lock  No.  2  

Lock  No.  3  

Lock  No.  4  

Lock  No.  f,  

Lock  No. «  

Lock  No.  7  

Lock  No .«. .... 


Flllln* 

Empty- 
ing. 

Jfl».  IW. 

If  lit.  trr. 

16  l» 

in  i» 

13  7 

13  11 

10  » 

10  39 

18  14 

13  24 

IS  24 

14  r« 

14  H 

10  42 

tO  42 

10  42 

10  42 

14  43 

14  43 

12  49 

12  4* 

13  17 

13  17 

13  17 

13  17 

12  IS 

12  IS 

5.  A  ship  leaving  the  lock  is  to  acquire  a  speed  of  1.7  miles  per  hour  while 
moving  300  feet,  requiring  four  minutes,  and  is  then  to  gain  speed  at  the  rate  of  1 
mile  per  hour  while  moving  500  feet,  until  full  canal  speed  is  attained. 

Oltservations  on  30  ships  leaving  the  lock  of  the  St.  Marys  Falls  Canal  gave  as 
mean  results  an  acquired  siteed  of  1.7  miles  per  hour  while  moving  200  feet  in  two 
and  one-third  minutes,  and  then  an  increase  of  speed  of  I  mile  per  hour  while  moving 
400  feet.  The  observations  extended  only  until  a  speed  of  «  miles  per  hour  was 
attained. 

These  rules  applied  to  the  IJohio  locks  result  iu  the  time  interval  given  in  the 
next  table. 
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Tablb  VIII.— Time  retjuired  to  pan  Bohio  lock*. 
[In  mlnulc] 


Reducing  "toed  to  1.7  mllea  per  hour 
Moving  at  (.7  mllea  per  bonr  urj  " 
Coming  to  full  Mop  In  Ant  lock 


mile*  per  hour  until  •leni  la  175  feel  frum  lock-gate  quoin . 


cio»lng  lock  gut.* 
Filling  (or  emplyin 


Killing  .  or  emptying  i  nr. 
Moving  into  second  luck: 


1  n»t  lock  . 


of  17  mllea  per  1 


Proceeding  nt  thl* 
Coming  to  full  plop  in  at-coim  i 

Cloning  K'i  oml  gain  

Filling  y or  emptying)  second  lock 
Opening  third  gi 


rning  third  giitca...  

ring  out  of  lock  and  attaining  lull  iipeed: 
Attaining  sjiwlol  1.7  JWjtf  hottr  


Time  required  to  tracer*-  thi.  dl.tanee  at  full  canal  apecd. . 


minute*. 


Tr 

Tr 

a.g 
4.2 

2.7 
2.0 
111 
20 

M 

a.  2 

17 
2.0 
U.1 
2.0 

7.2 
7.1 
2.7 
2.0 
18.1 
2.0 

5.5 
7.8 
17 
2.0 
12.1 
2.0 

4.0 

2.0 
2.7 
2.0 
111.  8 
2.0 

4.0 
2.0 
2.7 
2.0 
16.2 
2.0 

4.0 

2.0 
2.7 
2.0 
18.8 
J.O 

4.0 
2.0 
2.7 
20 

41 

4.0 

M 

4.0 
H.O 

4.0 

7.2 

a 

7fi.  li 
12.11 

TV  It 
12.  H 

74.  .1 
1:1  ii 

71. « 
18. « 

lit  0 

Kim 

62  2 
7.rW, 

«  8  sa.o 

MM  4.SM 

Tin---  arc  the  net  delays  if  all  movements  are  made  without  loss  of  time.  In 
practice  this  would  not  1ms  possible.  In  18!*4  the  lock  at  the  St.  Marys  Falls  Canal 
was  worked  nearly  to  Hi  full  capacity,  and  the  tonnage  through  it  was  about  0.62  of 
the  theoretical  capacity  of  the  lock.  *  Probably  ships  were  awaiting  lockage  5*0  to  !»5 
per  cent  of  the  time.  If  this  is  correct,  about  50  per  cent  should  bo  added  to  the 
calculated  time  of  lockage  to  obtain  the  time  used  in  actual  work.  This  allowance  is 
adopted  for  the  present  discussion.  The  resulting  time  lost  by  lockages  is  given  for 
the  two  routes  in  Tables  IX  and  X. 


i  lockn  mini  tea 

IVdro  Miguel  lock  do.. 

Mlrarnrc  lock  do.. 

Itnlnutaa 

Total  { 

I  hour.  .. 

MM  -Vi  per  cent  lor  «undry  delay  

Total  delay. 


Tr 

Type 

64.0 
M.5 
St.  1 

02.2 
56,7 
84* 

61.8 

54.8 
84.1 

58  0 
52.:. 

w.a 

15*.  9 

lVt.7 

1*1.2 

141.8 

1.22 

2..Vt 
1.2a 

lm 

2.:«i 

1.18 

,  T. 

«, 

3.7* 

3.54 

Table  X.—  Timc  loM  by  lockaga  on  the 


tjrk  No.  I  minute 

Lack  So. 2  do... 

fca-k  No.*..  do... 

Lock  No.  4  do... 

Paclllc  nlope: 

L<wk  So.  5  do... 

Lock  No.  6  do... 

l-*-k  No.  7  do... 

Lock  So.  8  do... 


Add  50  |«-rcenl  for  mindry  delayi. 
ToUl  delay  tut  lockage*  


Type 


87. » 

SS.7 
33.7 
87.7 


Type 

K 


Ctea,.  2*8.7 
'  


v,  ■; 
32.1 
82,1 
8(1.1 


85.6 
81.4 
81.4 
85.4 


35.  a  34.2  33.5 

86.8  84,7  34.0 

36.3  34.7  84.0 

85.8  33.7  '  88.0 


82.lt 
28.6 
28.6 
».« 

80.7 

81.2 
81,2 
.10.2 


li.  IS 


888 


REPORT  OF  THK  ISTHMIAN   CANAL  COMMISSION. 


1K-Uynat 

illK  |MiflJt». 


Meeting*  In 


Meeting*  In 
narrow  canal 


Meeting*  occurring  in  the  excavated  channels  will  cause  delay.  No  allowance 
need  be  made  for  meetings  in  deep  water  in  Lake  Nicaragua.  Lake  Bohio,  or  the 
San  Juan  River.    Meetings  mav  also  occur  at  locks. 

It  is  obvious  that  if  two  sfiips  of  type  I)  meet  in  the  regular  canal  section  one 
must  tie  up  while  the  other  passes  at  reduced  speed.  .Ships  of  type  A  could  meet 
anywhere,  but  one  would  probably  tie  up  while  the  st>eea  of  the  other  would  lie 
reduced.  In  channels  2oo  to  3iH)  feet  wide  it  is  not  likoly  that  cither  ship  would  tie 
up,  but  both  would  reduce  sj>eed. 

Since  a  ship  of  any  type  may  meet  another  of  any  type,  a  vast  number  of  possi- 
ble cases  will  arise.  It  is  not  practicable  to  investigate  each  on  a  different  basi.-,  and 
the  same  rules  will  be  assumed  to  apply  to  all.    These  rules  are  as  follows: 

1.  In  the  section  of  150  feet  bottom  width,  passing  places  are  assumed  to  be  5 
miles  apart  where  all  meetings  must  occur.  One  of  the  two  ships  about  to  meet  will 
tie  up  at  the  passing  place  and  await  the  other.  As  an  average,  the  waiting  .ship  will 
arrive  at  the  passing  place  while  the  other  is  2J  miles  distant.  It  will  be  assumed 
that  the  moving  .ship  passes  the  waiting  ship  at  half  speed,  maintaining  the  minimum 
speed  for  an  average  distance  of  3,000  feet,  The  rates  of  reduction  and  increase  of 
speed  are  taken  the  same  as  for  the  calculations  of  delays  at  locks.  The  delay  to  each 
of  the  two  ships  is  calculated  and  the  mean  taken.  In  order  to  simplify  the  calcula- 
tions it  is  assumed  that  the  approaching  ships  are  moving,  before  reducing  speed,  at 
the  rates  scheduled  in  Table  IV  for  canal  section  in  firm  earth  on  tangents. 

2.  In  the  channels  20O  to  3<K>  feet  wide  neither  ship  will  stop,  but  both  will  reduce 
speed  to  4  miles  per  hour,  maintaining  this  rate  for  an  average  distance  of  2,1)00  feet. 
In  order  to  simplify  the  problem  the  reductions  will  be  calculated  from  the  speeds 
scheduled  in  Tablo  IV  for  tangents  in  the  San  Juan  liiver  where  deepened. 

The  delay  caused  by  a  meeting  in  the  canal  section  is  shown  in  'lable  XI. 

Taiilk  XI. — IMiig  at  meeting  point*  in  ninal  tectum  150  feci  wide  at  bottom. 

[lnt 


Delay  to  watting  »hlp: 

Kk|mil  time  while  reducing  »|>eiil  to  1.7  mile*  |>er  li 
Elnj»H-tl  time  from  fpced  of  1.7  milin  per  hour  to  (till 
Elapsed  time  watting  (<tr  meeting  »hip  to  run  2J 


EIki-ihI  itnu-  wailing  lor  meeting  sliir.  to  run  n  milr« 


Total  elapaed  time  

Total  diatanec  travened  

Time  required  to  more  (hi*  dUtanee  at  full  canal  •peed. 

Delay  to  walling  «l.lp  

lav  to  moving  .hip: 
hln|«i1  time  while  reducing 
Klap*cd  time  while  running  ! 
Elapwd  Ume  while  regaining 


»j«ecd  to  half  speed  

.Odl  feet  a(  half  "peed  . 
(nil  ennal  apeed  ...... 


Total  elapaed  time  

Total  dUtanee  travened  at  reduced  apceri   feat. 

Time  requlreil  to  move  thfc.  dtaancc  at  full  canal  wpeed  

Delay  to  moving  nhip  


Total  delay  for  both  »hip»  

Mean  delay  for  both  »hlp«  J] 


Ty|ie 

A. 

Type 

Tir 

8.8 
.'.7 
21.2 
4.0 
M 

8.0 
2.7 
23.4 

tt 

1 

M 
30:2 
t\ 

48.5 
6.  IW0 
»-7 

4'U 

r>,«oo 

9.4 

IT  t 
4.WXI 

9.1 

\i 

3.300 
8.9 

36.8 

38.7 

SH.S 

45.0 

3.9 
5,8 
8.9 

3.9 
8.5 
8.9 

3.9 
7.8 
3.9 

3.9 
1(1  1 
8.9 

;  -i 

VP 

4.9 

14  3 

YT 

5.4 

15  4 

5.000 

M 

17.9 

W 

40  7 
.34 

42  1 
21.1 
.35 

44.3 
22.1 

.  37 

.V2.2 
2B.1 

.« 

Assuming  that  a  mean  of  five  ships  enter  the  canal  each  way  per  day,  each  ship 
will  meet  one  going  in  the  opposite  direction  every  two  and  four-tenths  hours  as  an 
average.  The  number  of  meetings  in  the  canal  sections  will  be  the  quotient  arising 
from  dividing  the  total  number  of  hours  required  to  traverse  them  by  2.4. 

Let  T=time  required  to  traverse  the  canal  sections  of  the  route  without  meetings, 
in  hours. 

n— number  of  meetings. 

retime  lost  at  each  meeting,  in  hours. 
Then  T-f  m*=  total  time  in  canal  sections. 

T+nt  T 

"~    2.4  -  2.4-* (7) 

T  is  obtained  in  Tables  V  and  VI;  (  from  Table  XI.  Applying  the  formula  there 
results  the  number  of  meetings  and  the  delays  given  in  Tables*  XII  and  XIII. 
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A. 

Tylw 

C. 

Number ..(  Iwmrx  trov.r»lti*  wellon*  nt  Vti  feet,  bottom  width.  vxeludlu*  n 
^  ^  priiff  t*  n  ii  tnfcn*r  <>f  iuin*i  1  mpi                                  ,.,.....t.i...  , . 

■MtiOgI  ... 

•*•(<•<*■■■• 

S.90 
1  01 

.9 

1,(3 
2.21 
.77 

5.81  : 
t« 

»7 

6.«a 

8.81 

i.« 

Taiii.K  XIII. —  A'timlVrr  of  metting*  for  each  tliip  in  the  ranat  tectum*  of  the  Xiiitraipia  route  and  delay 

therefrom. 


Number  nt  houm  travertin*  Mfdon*  nt  1M  (eet.  bottom  width,  cxeludlmi  meeting" 

Av.riuff  number  of  ineetimr*  

Delay  In  tranHli   


Type 

f. 

«.S» 

11.06 

U.  H 

14.32 

*  64 

A.  40 

(1.17 

7.7» 

l.*i 

LB 

The  delays  to  a  ship  in  transit  on  account  of  meetings  in  the  wide  channels  is 
calculated  in  the  same  manner  as  for  the  canal  r 


Tahlk 


XIV.— Delay  at  a  meeting  p>nnl  »n  the  channel  in 

[In  minute..] 


Son  Juan 


;Lake 


Type 

A. 

Type 

K 

3.9 
5.  A 
S.9 

S.2 
A.  6 
3.2 

2.8 
A.  6 
2.8 

0.7 

t;i  i 

4.000 
».» 
4-9 
.08 

12.0 
6.000 
8.1 
8.9 
.07 

ID  J 

4.000 
7.8 
2* 
.04 

7.0 
2.800 
6.4 
.« 
01 

Mw»«Mij  {turT:.: 

Taim.k  \\\— Xumher  of  meeting*  far  each  ihip  in  the  channel  ejvarated  iu  Panama  Bag  and  delay*  therefrom. 

Tr 

0.47 
.20 
.« 

T 

Number  of  hour*  traversing  channel  

0.A3 
.23 
.« 

0  A3 

.23 
.0! 

O.Sfl 

.M 
.00 

Taiilk  XVl.--.Vumber  of  nieetituf*  for  eaeA  *hip  in  the  channel  excavate/!  in  the  .Sim  Jmui  H^rr  and  Lake 

Tr 

TV,. 

T«r 

A.M 

1 H 

6.48 

2  76 

.» 

8.7S 
2  86 
.11 

2.3 
.08 

.» 

It  is  not  likely  that  a  full  working  force  will  lie  provided  for  both  sets  of  locks, 
the  duplicate  locks  being  provided  to  enable  repairs  to  lie  made  to  either  separately, 
without  closing  the  canal  to  navigation,  and  a*  insurance  against  delay  tc>  navigation 
in  case  of  accident  to  either  lock.  It  is  assumed,  however,  that  both  sets  wilfbe  in 
use,  when  in  order.  If  a  ship  should  arrive  while  another  is  l)eing  locked  it  will 
have  to  wtiit  until  the  other  is  out  of  the  way,  or  until  some  of  the  working  force  can 
be  spared  to  attend  to  it.  Except  at  the  initial  locks,  ships  following  each  other  will 
be  spaced  by  previous  lockages,  and  so  will  delay  each  other  but  little.  Meetings, 
however,  are  as  likely  to  occur  at  locks  as  anywhere  else  in  proportion  to  the  time 
consumed  there.  If  the  second  ship  arriving  were  obliged  to  wait  until  the  first  one 
was  entirely  clear  of  the  lock  and  approach,  the  average  delay,  when  one  occurred, 
would  be  one-half  the  time  required  for  a  lockage  (not  the  time  lost  by  lockage). 


Average  d< 
to  each  »hlp. 
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Only  one  of  two  meeting  ships  would  suffer  this  delay  and  the  average  loss  of  time  to 
each  ship  would  be  one-fourth  the  time  required  for  a  lockage.  In  practice,  how- 
ever, the  delay  would  probably  be  a  little  less  because,  after  the  first  ship  has  been 
tied  up  in  the' lock,  a  part  of  the  force  could  be  spared  to  begin  operating  tho  dupli- 
cate lock.  The  time  thus  saved  would  provide  for  all  dolays  to  ships  following  eaeh 
other.  The  full  allowance  will  therefore  be  made  here  for  meeting  shins  and  none 
for  following  ships.  The  number  of  meetings  is  the  total  delay  for  lockages  as 
obtained  from  Tables  IX  and  X,  by  applying  formula  (7).  The  time  required  for 
passing  the  locks  is  the  calculated  time  plus  the  allowance  of  50  per  cent  for  sundry 
delavs.  Tho  time  lost  b\*  a  meeting  at  the  Bohio  locks  is  estimated  as  shown  in 
Table  XVII. 


TaiiLK  XVI I. -Mm,  <r.,.W  tn,  „ 


[Interval  between  arrival  of  ihip  at  I  L_ 
ha>  attained  a  spee«l  of  1.7  miles  per  hour. 
Data  fromTahl,.  V!tl  ] 


[In 


Moving  at  1.7  mile*  per  hour  until  utern  Ls  I7&  feet  from  lock-gate  quoin 

Coming  to  full  Hon  In  lock...  

Clndng  lock  galea  

Filling  i  or  emptying)  tint  lock  

Opening  neruud  galea  

Moving  Into  second  lock  

Closing  second  gates  

Filling  <or  emptying)  lock   

Opening  third  gates  

Attaining  npeeo  of  1.7  mile*  per  hour  

Maximum  delay  to  waiting  ship*   .  

Average  delay  to  waiting  ships  

Average  delay  '<>  t*>th  meeting   


Type 
A. 

Tjpe 

6,2 

6.2 

7.1 

7.8 

2.7 

27 

2.7 

2.7 

2.0 

2.0 

2.0 

20 

1S.1 

ia.1 

1S.1 

13.1 

2  0 

2.0 

2.0 

2.0 

8.7 

8.7 

8.7 

8.7 

2.0 

20 

2.0 

2.0 

14.  a 

w.a 

10. 1 

ir.  3 

'.'  II 

2.0 

20 

2.0 

4.0 

4.0 

4.0 

4.0 

W.  U 
30. 0 
ISO 

22.0 

so.o 

s: 

22.0 

IW.9 
30.0 
15.0 
23.0 

Ml  li 
3D.0 
15.0 
2S.0 

From  the  foregoing  table  the  averape  delay  to  all  ships  at  the  Bohio  flight  of 
two  locks  would  be  fifteen  minutes.  In  a  similar  way  the  average  delay  at  other 
locks  is  calculated,  with  the  following  results: 

Table  XVIU. — May*  caused  by  meeting*  at  each  of  the  lockt  arfiighu  of  the 

[In  minutes.] 


Tr 

Type 

a 

'ir 

16.0 
13.0 
8.0 

15.0 
13.0 
8.0 

15.0 
14.0 

8.0 

16,0 
14.0 
8.0 

ToUJ  

u                                                                                             | milium. . 
Mw,n   Ihoura  .... 

aa.o 

12.0 

:i 

MVO 

12.0 

:S 

37.0 
120 

.2 
..1 

37.0 
12  0 

.1 

TABLKXIX.-/W«y,n/ 


.U  enrh  of  the  lock*  of  the 
[In  Rilnntra.] 


At  Lock  No.  1  

At  Lock  No.  2  

At  Lock  No.  3  

At  Lock  No.  4  

At  Lock  No.  5  

At  Lock  No.<i  

At  Lock  Nn.  7  

At  Lock  No.  8.  . 

T«J 

Mean  

Mean  with. VI  per  cent  added 


8.0 
7.0 
7.0 
8.0 
7.0 
8.0 
8.0 
7.0 


8.0 
7.0 
7.0 
8.0 
7.0 
8.0 
8.0 
7.0 


60. 0 

7.S 
.12 
.18 


00. 0 
7.* 
.12 
.1» 


*8* 


8.0 
7.0 
7.0 
8.0 
8.0 
8.0 
8.0 
8.0 
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These  delays  for  each  meeting  multiplied  by  the  number  of  meetings  give  the 
following  tables,  XX  and  XXI: 

Tahi.e  XX. —  .VumitfT  of  tMayt  vkiU  axmiling  lockage  on  the  Panama  rouir,  and  tlelni>A  Ourffrom. 


A. 

Tjrp. 

l.M 

.so 

1.88 

.80 

i.» 
.» 

.57 

:S 

.M 

.61 

TABU  XXI. — Xumber  of  delay  wMU  aimti 

ing  lockage  <m  the  Xicarngna  n 

/  dfltty*  therefrom. 

A- 

a-aa 

s.o» 

8.02 

2.7* 

.is 

.M 

.18 
.56 

.19 

:8 

The  several  time  intervals  are  summed  up  in  the  following  table,  giving  the 
total  time  of  transit  by  each  route: 

Tablb  XXII.— Time 

[Id  hours ) 


Time  without  allowance  for  I 

Lnrkaffca  •  

Mn-tlnm  In  canal  nwtioti . 

•  In  channel  In  Paoai 


Total  t 


A. 


£  02 

S-»7 
.66 

.02 

.67 


11.23 


yiaxraffua  rtntU. 
allowance  lor  lockajtt  or  rur.  ilngn  


TiQHM 

laNkHM. 
Vr<-ltnir»  In  i  

Mt'<-llnr>  In  channel*  In  San  Juan  Hirer  and  Lake  Nicaragua. 
Meeting*  at  locka. 


Tolul  I 


•  of  tranult 


7.17 
l.M 
.20 


80.11 


S.71  7.49 

S.64  8.76 

.77  .07 

.02  .01 

.84  .64 


6.80 
8.64 
1.42 
.00 

.51 


11. 


22.81 
«,» 
l.W 
.1* 
.56 


12.W 


14.27 


2».OT 
6,70 

.11 


27.61 
6.16 
8  » 
.0} 


34.65  87.67 


These  estimates  are  for  ships  having  a  sea  speed  of  124  statute  miles  per  hour.  It 
is  assumed  that  passing  places,  where  ships  can  tie  up,  will  be  provided  at  intervals  of 
5  miles  in  all  canal  sections,  and  that  the  route  will  be  so  efficiently  lighted,  either 
by  fixed  lights  along  the  route  or  bv  lights  carried  by  the  ships,  or  by  both,  as 
experience  may  indicate,  that  navigation  may  be  continued  by  night  as  well  as  by 
day.  Should  the  ships  be  powered  for  a  less  sea  speed  the  time  of  transit  will  not 
be  increased  in  simple  inverse  proportion,  nor  could  the  time  of  transit  bo  much 
reduced  if  the  sea  speed  were  considerably  greater.  If  no  provisions  be  made  for 
passing  places,  or  if  the  lighting  be  inadequate,  the  estimates  do  not  apply. 
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DISCHARGE  OF  THE  CANALIZED  SAN  JUAN  RIVER 


The  San  Juan  River  flows  with  very  little  fall  through  a  flat,  swampy  valley  until  the 
tributary  Kio  Sabalo.»  is  reached,  alwut  20  mile*  from  the  fake.  Within  the  next  18  miles,  to 
the  mouth  of  the  Kio  Machuca,  the  river  descends  the  T»ro.  Castillo,  and  Machuca  rapids,  as 
well  as  several  smaller  ones.  In  the  first  26  miles  of  it*  course  the  fall  at  mean  stages  is  only 
altout  4  feet,  hut  in  the  next  18  miles  the  fall  is  about  45  foot.  From  the  Kio  Machuca  to  the 
mouth  of  the  San  Carlos,  a  distance  of  altout  13  miles,  the  fall  is  very  alight. 

If  the  dam  is  built  at  Conchuda  the  water  will  be  raised  over  the  whole  length  of  the  river 
from  that  point  to  the  lake,  entirely  drowning  all  the  rapids  and  adding  about  50  feet  to  the 
depth  of  the  lower  portion  of  the  river,  but  only  4  or  5  to  the  upper  portion.  Therefore,  when 
the  canalized  river  is  discharging,  the  condition  of  nature  will  be  reversed  and  nearly  all  the 
slope  will  be  found  in  the  upper  portion,  where  the  cross  section  is  clianged  but  little."  In  the 
lower  portion,  where  the  cross  section  is  increased  from  ten  to  twenty  time*,  the  slope  will  be 
very  slight. 

'  It  is  known  from  actual  observations  what  the  concurrent  elevations  of  lake  surface  and  dis- 
charges have  been  during  the  season  of  observation.  It  is  also  approximately  known,  from 
ru  in  full  and  other  observations  in  the  drainage  basin  of  the  lake,  what  discharges  must  be  expected 
if  the  variation  of  the  lake  surface  is  to  he  regulated  within  the  desired  limits.  In  this  investiga- 
tion of  the  discharge  of  the  San  Juan  Kiver,  the  problem  has  lieen  so  treated  as  to  determine  the 
hydraulic  mean  radius,  the  coefficient  of  roughness,  and  the  slope  for-  assumed  discharges  of 
95,000,  30,000,  40,000,  50,«iO,  60.000,  and  7o,ikm>  cubic  feet  per  second  for  each  elevation  of  lake 
surface  104.  106,  108.  llo,  and  1 12.  In  order  to  attain  these  ends,  the  well-known  Chezy's  form 
of  formula  for  mean  velocity  of  discharge,  with  Kutter's  coefficient,  has  been  used.  The  following 
ia  its  form: 


-4-41. 65H  


v- 


14.^(41.654- 


in  which 

x  =  the  sine  of  the  inclination  of  the  water  surface  to  a  horizontal. 

r=the  hydraulic  radius  -area  of  the  normal  water  section  divided  by  the  wetted  perimeter. 
n  —  coefficient  of  roughness. 
/•=mean  velocity  in  river. 

In  the  present  case  0.024  was  taken  as  the  coefficient  of  roughness,  «.    The  significance  of 
value  will  be  discussed  later. 
To  obtain  rand  r.  20  sections  of  the  river  valley  were  taken  at  various  points  between  the 
lake  and  the  site  of  the  dam.    The  position  of  these  sections  is  shown  in  figure  1. 

Table  1  gives  the  distances  of  each  section  in  feet  from  Fort  San  Carlos,  measured  along  the 
present  river  channel. 

Tahlk  1. 


this 


lake 


r-n. 

i   o; 

S   a,  .va> 

8  |  «J.40»  1 

4   fifi.  an 
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Somber  of  wllon.  "in™* 

JSSS. 
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Those  sections  were  all  plotted  to  a  scale  of  4o  feet  to  an  inch.  In  those  sections  in  which 
excavation  is  required  to  give  35  feet  draft  with  water  at  elevation  +  1<*4  the  line  of  excavation 
was  plotted  on  the  section.  The  wetted  perimeters  were  then  measured  by  a  chartometer  for 
elevations  of  water  surface  of  104.  100,  Ms,  Ho,  and  112.  Corresponding  areas  were  then  taken 
off  hv  a  planimeter.  These  areas,  wetted  perimeters,  and  the  resulting  hydraulic  radii  are  given 
in  Table  2. 

There  is  considerable  distance  between  sections  Nos.  0  and  7.  This  portion  of  the  river 
was  studied  some  time  ago  unite  thoroughly  by  Mr.  A.  P.  Davis.  He  found  that  the  river  had 
a  nearly  uniform  section,  ana  as  the  average  was  almost  exactly  the  same  as  at  No.  4  that  section 
was  used  for  the  length  E,  figure  1. 

From  the  lake  down  to  Hio  Sabalos,  where  the  river  flows  through  extensive  swamps,  a 
rise  of  the  water  surface  to  elevation  104  will  flood  considerable  area  on  both  sides  of  the  river, 
and  thereby  add  greatly  to  the  cross  section.  This  increased  area  will,  however,  be  in  swamps 
with  dense  vegetation,  and  in  order  that  the  capacity  of  the  river  may  not  be  overestimated  this 
overflow  has  not  l»een  considered.  The  cross  section  has  been  taken  as  though  the  banks  were 
vertical  at  the  side  of  the  present  river  bod;  but  as  the  batiks  above  the  original  surface,  under 
such  a  supposition,  are  composed  of  water,  those  portions  have  not  been  added  to  the  wetted 
perimeter,  which,  as  will  bo  soon  in  Table  2,  has  been  taken  as  constant  in  sections  Nos.  1,  2,  4, 
and  5  and  equal  to  the  actual  earth  perimeter  between  the  present  banks. 

In  figure  1  it  is  seen  that  there  are  three  cut-off  lines— San  Francisco,  Palo  de  Arco.  and 
Santa  Cruz.  The  combined  discharge  of  a  cut-off  and  the  river  bend  or  curve  which  is  cut  off 
will  evidently  bo  the  total  discharge  of  the  river.  The  canal  sections  at  these  points  are  all  alike 
and  are  called  section  No.  21.  for  which  the  areas  for  normal  sections,  wetted  perimeters,  and 
hydraulic  radii  are  given  in  Table  2. 

The  river  from  the  lake  to  the  dam  was  divided  into  10  short  lengths.  A,  B,  C,  etc.,  as  shown 
in  figure  1.  It  was  assumed  that  each  of  these  lengths  had  a  uniform  section  throughout,  and 
that— 

Section  No.  1  in  typical  of  length  A. 
Section  No.  2  in  typical  of  length  B. 
Section  No.  4  in  typical  of  length  V. 
Section  No.  .r>  is  typical  of  length  D. 
Section  No.  6  is  typical  of  length  K. 
Section  No.  7  is  typical  of  length  F. 
Section  No.  0  is  typical  of  length  (1. 
Section  No.  Hi  in  ivpical  of  length  II. 
Section  No.  14  is  typical  of  length  I. 
Section  No.  IS  is  typical  of  length  K. 

The  next  step  was  to  find  by  Kutter's  formula  the  slopes  required  at  each  section  to  give 
discharges  of  20,000,  30,000,  40*000,  50,000,  60,000,  and  70,000  seooiul-feet,  or  cubic  feet  per 
second,  for  each  of  the  following  elevations  of  water  surface  at  the  sections  102,  104,  106,  108, 
1 10,  and  112.  These  slopes  are  given  in  Table  3.  Having  determined  the  slopes  of  Table  3,  the 
curves  of  water  surface  of  the  San  Juan  Kiver  were  plotted  in  figure  3  in  the  following  manner: 

The  lengths  A,  H,  C,  etc.,  on  that  plate  correspond  to  the  divisions  of  the  river  in  figure  1. 
The  ordinates  are  elevations  in  feet  above  mean  sea  level.  The  abscissas  of  the  con  es  of  water 
surface  are  distances  in  feet  from  the  lake,  measured  along  the  course  of  the  river. 

The  slopes  given  in  Table  3  are  for  elevations  of  water  surface  104,  100.  etc.,  only,  but  the 
water  surface  may  he  at  any  elevation.  In  order  to  obtain  the  slopes  at  an}-  elevation,  "the  curves 
P\  PviJ?\^>f  c"*"'«  Wf'rc  constructed. 

'lo  illustrate  the  manner  of  obtaining  all  of  these  curves,  the  process  will  be  followed  through 
for  the  curves/;.  />,  and  p,  pn. 

If  the  fourth  slope,  0.0000195,  Table  3.  be  multiplied  bv  10,000,  the  result,  0.195  feet,  will 
be  the  amount  that  the  river  will  fall  in  10,000  feet  of  length  A,  if  the  mean  elevation  of  water 
surface— i.  e..  the  elevation  of  the  midpoint  of  that  length— is  112.  The  fall,  0.195  feet,  is 
plotted  as  an  abscissa  from  «  b,  the  lieginning  of  length  A.  at  elevation  112  and  the  point  j>, 
obtained. 

In  the  same  way  the  slopo  for  section  No.  1,  elevation  110,  and  a  discharge  of  70,000  second- 
feet,  was  multiplied*  by  10.000  and  plotted  at  elevation  110  in  the  point />,. 

Points  />,.  yv  and  p,t  were  obtained  in  a  similar  manner.  The  curve  pl  />,  was  then  drawn 
with  a  spline  through  these  poinU.    Any  abscissa  of  this  curve  gives  the  fall  that  will  occur  in 
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10,<iO0  feet  of  length  A  if  the  river  is  discharging  70,000  second-feet  and  the  elevation  of  water 
Mirfacc  at  midpoint  of  that  length  is  that  at  which  the  abscissa  was  measured. 

Length  B  includes  the  San  Francisco  cut-off.  The  length,  measured  along  the  river,  is 
35,000  feet,  and  measured  along  the  canal  line  is  27,000  feet. 

It  is  assumed  that  the  river  has  a  uniform  section — that  of  No.  2— throughout  length  B. 

All  the  slopes  for  section  No.  2.  given  in  Table  3.  were  multiplied  by  17,500,  the  lialf  length 
of  the  river  portion  of  length  R  The  results  were  plotted  in  the  curves  R„  R,,  etc.,  tig.  2.  As 
an  example,  the  third  slope,  0.0000185,  given  for  an  elevation  of  112  feet  for  the  midpoint  of  the 
length  of  section  No.  2,  for  a  discharge  of  40,000  second-feet,  was  multiplied  by  17,600.  The 
product  is  0.324.  which  is  the  fall  in  feet  l»etween  the  beginning  and  middle  of  the  river  portion 
of  length  H.  This  fall  of  0.324  feet  was  plotted  as  an  ordinate  in  point  j>„  tig.  2.  In  a  similar 
manner  points  ji%  and  j>,  were  plotted.  The  curve  R,  was  then  drawn  with  a  spline  through  the 
points  J't,j>..j;  and  made  tangent  to  the  horizontal  axis  of  coordi nates  at  the  origin. 

The  ordinate*  to  this  curve  give  the  fall  for  half  the  length  of  the  river  portion  of  length  B 
for  any  discharge,  when  the  elevation  of  the  water  at  the  middle  point  is  112. 

In  the  same  way  the  slopes  for  section  21,  in  Table  3,  were  multiplied  by  13,500  to  obtain 
the  ordinntes  for  plotting  curves  (.',,  C,,  etc. 

Any  horizontal  line  drawn  like  that  through  will  indicate  by  the  extremities  of  its  inter- 
cept between  the  curves  C.  and  R,  the  concurrent  discharges  of  the  canal  and  river  portions,  the 
fall  of  the  midpoint  of  each  portion  below  its  beginning  (or  height  nltove  its  ending)  being  given 
by  the  ordinate  of  the  horizontal  intercept.  As  an  illustration,  the  horizontal  intercept  through 
A,  is  so  drawn  as  to  be  bisected  by  the  vertical  ordinate  erected  at  the  discharge  abscissa  of  85,000 
second-feet.  Again,  the  horizontal  intercept  through  ht  is  bisected  by  the  vertical  ordinate 
erected  at  the  discharge  abscissa  of  30,000  second-feet,  and  similarly  for  all  the  others.  The 
point  of  intersection  of  the  horizontal  intercept  /<,  with  the  curve  R,  shows  that  the  discharge  of 
the  river  portion  is  3H.0OO  second-feet,  while  the  point  of  intersection  of  the  same  lino  with  the 
curve  C,  shows  that  the  discharge  of  the  canal  portion  is  88,000  second-feet.  The  combined 
discharge  of  the  two  portions  is  therefore  70,000  second-feet. 

The  measured  ordinate  of  /<,  is  0.27  foot,  the  fall  in  half  the  length  of  both  the  cut-off  canal 
line  and  the  length  B  of  the  river,  corresponding  to  the  combined  discharge  of  70,000  second-feet, 
and  to  the  elevation  of  water  surface  of  112  at  the  middle  of  both  the  cut-off  line  and  the  river 
portion.    This  fall  of  0.27  foot  was  plotted  as  an  abscissa  in  point      figure  3. 

In  the  same  way  p.,  y>„  etc.,  were  obtained  and  the  curve ]\j>n  drawn.  The  abscissas  meas- 
ured from  id  to  this  curve  give  the  fall  in  half  the  length  of  either  of  the  two  channels  of  the 
San  Francisco  cut-off,  when  the  combined  discharge  is  70.000  second-feet,  and  the  elevation  of  the 
water  surface  at  the  midpoint  of  length  of  channel  is  that  at  which  the  abscissa  was  measured. 
Curves  for  discharges  of  2o,Ooo.  30,000,  40.000,  50.000.  and  60,ooo  cubic  feet  per  second  were 
obtained  in  a  similar  manner. 

A  set  of  curves  for  each  of  lengths  C,  E,  F,  II,  1,  and  K  were  plotted  in  the  same  way  as 
were  those  for  length  A .  Curves  for  lengths  D  and  G,  the  Palo  de  Arco  and  Santa  Cruz  cut-off 
lines,  were  obtained  in  the  same  manner  as  those  for  length  B. 

The  method  of  obtaining  the  curves  of  water  surface  in  figure  may  be  illustrated  by  taking 
curve  X  as  an  example.  Remembering  that  the  abscissas  to  the  line  «,.^>„  ;>4  are  the  falls  of 
water  surface  for  a  length  of  10,000  feet,  while  the  latter  is  also  the  distance  lictwcen  two  con- 
secutive vertical  lines  on  the  diagram,  a  point  c,  was  found  with  the  dividers  on  the  line  ab  such 
that  0,  8,  is  Mini  to  the  abscissa  o,  ./•,.  'I  he  length  a,  <\  was  then  measured  down  from  elevation 
110  on  a  line  lo,000  feet  downstream  from  «b  and  the  point  r,  found.  Points  <\  and  r,  were  then 
connected  by  a  straight  line  extended  to  This  line,  tr{  r,  r..  represents  the  water  surface  of  the 
first  20,000  feet  of  the  river,  when  the  lake  is  at  elevation  llo.and  the  river  is  discharging  7o,000 
second-feet,  for  the  fall  n,  /■,  in  lo.ooo  feet  is  the  abscissa  of  the  curve  ji,  ph  at  elevation  10!».0H, 
which  is  the  elevation  at  the  middle  point  of  a,  r.  i\. 

As  the  distance  from  to  the  beginning  of  length  B  is  very  small,  the  line  was  extended  at 
at  the  same  slope  to  point  nt.  In  the  same  manner  as  before  a  point  ()t  was  found  on  line  c  <i 
such  that  a.  ot  is  equal  to  the  abscissa  «,  st.  The  distance  <it  »,  was  then  measured  down  from 
the  same  elevation  as  a,  on  c,  </„  which  is  halfway  between  c  il  and  r  f.  and  the  point  r,  located, 
itlieing  remembered  that  the  altseissas  of  the  curve  /»,_/>.,  are  the  falls  of  water  surface  for  half 
the  length  B.  The  line  </,  rs  was  then  drawn  and  extenned  to  r, .  In  the  same  manner  the  line 
was  extended  from  length  to  length.    And  in  the  same  way  all  the  lines  of  water  surface  shown 
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in  figure  3  were  constructed.  All  of  this  was  done  to  a  vertical  scale  on  which  hundredths  of  a 
foot  could  l>c  easily  read. 

At  the  end  of  length  K,  at  the  extreme  right-hand  side  of  figure  3,  are  drawn  curves,  begin- 
ning on  the  vertical  line  drawn  through  the  extremity  of  that  length,  representing  the  location 
of  the  Conchuda  Dam.    These  curves  are  so  drawn  as  to  make  their  horizontal  ordinate*  or 


gations.  There  is  one  such  QUITO  for  each  of  the  elevations  of  lake  surface,  represented  by  even 
numbers,  from  100  to  112,  both  inclusive.  The  abscissas  of  each  of  these  curves,  therefore, 
represent  the  different  discharges  for  the  varying  elevations  (at  which  they  are  drawn)  of  the 
water  surface  at  the  dam,  and  corresponding  to  the  elevation  of  water  surface  shown  at  the  left 
side  of  the  plate,  there  being  one  such  elevation  for  each  curve.  There  is  thus  given  in  this 
figure  S  all  the  information  which  is  really  required  to  determine  the  discharge  of  the  canalized 
river,  for  any  elevation  of  lake  surface,  or  any  elevation  of  water  surface  at  the  dam  within  the 
prcscril>ed  limits.  It  is  convenient,  however,  to  place  this  information  regarding  the  discharges 
in  a  separate  figure,  and  this  is  done  in  figure  4.  The  latter  plate  contains  curves  which  show 
the  elevation  of  water  surface  at  the  dam  corresponding  to  any  assumed  discharge  at  a  given 
elevation  of  water  surface  at  the  lake.  The  vertical  oroinates  of  the  curves  arc  elevations  of 
lake  surface,  while  the  abscissas  of  the  same  curves  are  the  discharges  in  cubic  feet  per  second, 
each  curve  corresponding  to  one  of  the  given  elevations  at  the  dam,  102,  104,  106,  and  lo8  feet. 
These  two  figures  (3  and  4)  exhibit  complete  information  regarding  discharges  of  the  canalized 
river  corresponding  to  elevations  of  surface  either  at  the  lake  or  at  the  dam. 

It  is  evident  that  the  minimum  elevation  of  the  water  at  the  dam  will  he  fixed  by  the  elevation 
of  the  sills  of  Lock  No.  4,  and  that  at  the  time  when  the  discharging  capacity  of  the  river  is  most 
desired,  viz,  at  the  time  of  Hood,  the  water  at  the  dam  will  always  lie  held  at  the  minimum 
elevation. 

As  low  water  in  the  summit  level  has  been  fixed  by  the  Commission  at  elevation  104,  the  curve 
marked  elevation  of  water  surface  at  dam  104,"  is  of  the  greatest  practical  use.  The  other  curves 
were  developed  to  cover  the  field  and  show  what  might  be  accomplished  in  the  way  of  increasing 
the  discharge  bv  depressing  the  summit  level. 

A  set  of  curves,  XX,  XXI,  XXII,  XXIII.  XXIV,  XXV,  figure  3,  were  constructed  in  the 
same  manner  as  curves  I,  II,  III.  etc.,  except  that  they  were  drawn  from  right  to  left  and  starting 
from  the  dam  at  elevation  li>4. 

The  ordinates  at  the  left-hand  end  of  these  curves  should  check  with  those  of  curve  III,  figure 
4,  which  they  do. 

For  any  elevation  of  the  lake  the  maximum  discharge  of  the  river  may  l»e  read  from  curve 
III,  figure  4. 

A  description  of  the  use  to  which  this  curve  was  put  will  be  found  in  Mr.  Davis's  report  to 
the  Commission. 

The  question  now  arises  as  to  whether  or  not  the  velocities  in  the  river  at  times  of  maximum 
discharge  will  be  dangerous  to  navigation.  To  lie  on  the  safe  side  a  discharge  of  "0,000  second- 
feet  is  assumed.  It  is  evident  from  line  XXII,  figure  3,  that  the  maximum  velocity  will  occur 
in  length  F.  The  average  elevation  of  water  surface  in  the  last  20.000  feet  of  this  length  at  time 
of  70,000  second-feet  discharge  (see  line  XXII,  figure  3)  is  about  100,  and  in  Table  3  it  is  seen  that 
for  that  discharge  at  section  No.  7  and  an  elevation  of  water  surface  of  100,  the  velocity  is  4.2  feet 
per  second.  There  is  an  apparent  possibility  that  higher  velocities  might  occur  in  one  of  three 
cut-olf  lines,  but  examination  shows  that  they  will  not. 

Many  years  of  use  has  demonstrated  that  Kutter's  formula  expresses  fairly  well  the  relation 
(►etween  the  velocity,  area  of  cross  section,  wetted  perimeter,  slope,  and  frictional  resistance  of 
a  stream.  The  only  point  needing  discussion  is  the  value  which  was  used  for  the  coefficient  of 
roughness  ». 

To  test  the  correctness  of  0.024  as  a  value  of  «,  the  same  process  which  has  been  described  as 
applied  to  the  canalized  river  was  applied  to  the  natural  river  and  the  results  compared  with 
known  discharges  and  known  elevations  of  water  surface. 

Table  4  shows  the  properties  of  the  sections  Nos.  1.  and  4„  which  are  exactly  the  same  as  sec- 
tions Nos.  1  and  4  of  Table  2,  excent  that  they  are  sections  of  the  natural  instead  of  the  canalized 
river.  Sections  Nos.  ii  and  .5  of  Table  2.  being  at  the  cut  off  lines,  are  already  of  the  natural 
river.  Table  f>  gives  the  slopes  for  sections  Nos.  1.  and  4.,  obtained  by  Kutter's  formula,  using 
0.094  as  the  value  of  n.  From  slojs*s  for  the  natural  river  sections,  Nos.  1„,  3,  4.,  and  5,  the 
curves  of  water  surface  shown  in  figure  5  were  obtained  in  exactly  the  same  manner  as  those  of 
figure  3. 
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In  185*8  a  gauging  station  was  established  near  the  mouth  of  the  Rio  Sabalos,  and  in  1899 
another  was  established  at  Isla  (irande.  Daily  readings  of  these  gauges  were  made  and  a  largo 
number  of  current-meter  observations  of  the  discharge  of  the  river  were  taken.  As  the  curves 
of  figure  5  were  constructed  for  the  same  discharges  and  elevations  of  lake  as  those  observed, 
they  furnish  a  means  of  checking  the  accuracy  of  the  method  of  investigation  by  observing  the 
agreement  of  the  elevation  of  water  surface  at  the  gauging  stations  given  by  the  theoretical 
curves,  based  on  Kutter's  formula,  with  the  actual  ol>served  elevation  of  water  surface. 

As  an  example,  the  mean  elevation  of  lake  from  Deceml>er  11  to  20,  1898,  was  lotf.46  (see 
Report  of  Nicaragua  Canal  Commission,  pp.  212,  219,  220),  and  the  mean  discharge  of  the  river 
at  that  time  was  2*5.280  second-feet.  Curve  1,  figure  5,  was  constructed  for  the  above  discharge, 
starting  with  elevation  10*!. 4»!  at  the  lake,  in  the  same  way  that  the  similar  curves  of  figure  8 
were  constructed.  At  the  Salwilos  gauge  the  curve  shows  an  elevation  of  water  surface  of  101.96. 
The  mean  of  the  actual  observed  elevations  for  that  time  was  101.88.  In  the  same  way  the  other 
curves  were  constructed  and  the  comparisons  made. 

The  agreement  of  the  elevations  given  by  the  theoretical  curves  of  water  surface  and  the 
observed  elevations  is  quite  as  close  as  could  lie  expected,  and  it  would  seem  that  confidence  can 
be  placed  in  the  accuracy  of  the  curves  of  figures  3  and  4,  although  figure  5  docs  not  cover  quite 
so  large  a  range  as  figure  3,  cither  in  length  of  river  or  in  the  elevation  of  water  surface. 

There  will  be  practically  no  fall  between  Rio  Sahalos  and  the  dam,  so  that  figure  5  covers  nil 
that  part  of  the  river  that  has  much  influence  on  tho  problem. 

It  is  necessary,  however,  to  make  the  assumption  that  the  method  of  investigation  applies 
with  equal  truth  to  the  natural  river  and  to  the  deeper  canalized  river.  This  assumption  involves 
the  general  correctness  of  Kutter's  formula,  which  is  fairly  well  established. 

The  value  which  has  been  used  for  the  coefficient  of  roughness,  »,  has  been  referred  to  as 
possibly  needing  some  discussion.  The  value  of  the  same  coefficient  for  such  rivers  as  the  Missis- 
sippi, as  well  as  some  others  of  large  mean  radii,  will  be  found  given  as  about  0.082,  although  in 
otner  similar  cases,  like  the  Missouri  River,  values  nearly  or  quite  as  low  as  0.02  will  be  found. 
In  the  former  of  these  sets  of  coses,  however,  there  are  some  if  not  many  instances  where  the 
slope  or  some  other  element  of  Kutter's  formula  is  of  uncertain  value,  involving  a  corresponding 
uncertainty  in  that  of  n. 

The  hydraulic  mean  radius  of  the  San  Juan,  used  in  the  preceding  computations,  is  generally 
large,  running  from  9  or  10  feet  to  more  than  50  feet.  Finally,  it  is  a  river,  on  the  whole,  with 
not  a  very  rough  bed,  although  there  are  stretches  where  thick  water  grasses  or  other  vegetation 
encroach  upon  its  borders.  The  means  taken  to  secure  a  correct  value  of  n  have  already  l>een 
described  in  this  Appendix,  and  it  will  there  ha  seen  that  the  value  used  gives  results  when 
applied  to  the  natural  river  which  are  closely  confirmed  by  actual  discharge  gaugings. 

It  may  still  lir  thought  that  the  value  of  »  used,  i.  e.,  0.024,  is  too  small,  and  that  it  satisfies 
the  conditions  and  checks  with  observations  on  the  natural  river  so  well  in  the  foregoing  investi- 

Stion,  because  the  sections  u>ed  as  typical  may  be  smaller  than  the  average  section  of  the  length 
r  which  they  were  assumed  to  be  typical. 

The  question  now  arises:  Has  any  material  error  been  introduced  into  the  results  by  the 
possible  choice  of  too  small  sections  for  the  computations  ( 

As  an  illustration,  let  a  rectangular  section  be  taken  1,000  feet  wide  by  12  feet  deep.  With 
a  slope  of  0.00002  and  a  coefficient  of  roughness  of  0.024,  this  section,  by  Kutter's  formula,  will 
discharge  20.750  second-feet.  If  this  section  were  taken  too  small,  and' if  it  should  be  enough 
broader  to  have  the  same  discharge  (20,750  second-feet),  with  the  same  slope  (0.00002),  ana  a 
coefficient  of  roughness  («  =  0.082),  then  such  a  section  would  be  1,255  feet  wide  by  12  feet  deep. 
The  problem  is:  What  will  l>e  the  error  in  using  the  smaller  section  with  the  smaller  coefficient 
(n  =  0.024)  instead  of  the  larger  section  with  the  larger  coefficient  (n  =0.032)  when  the  depth  of 
water  is,  say,  20  feet  instead  of  12  feet* 

With  20  feet  depth  of  water  in  the  smaller  section,  the  sectional  area  is  2.000  square  feet,  the 
hvdraulic  radius  is  19.23,  and,  by  Kutter's  formula,  if  w  =0.024  and  the  slope  is  0.00002  the  dis- 
charge will  be  5o,4O0  second-feet, 

With  20  feet  depth  of  water  in  the  larger  section,  the  sectional  area  will  l»e  25,100  square 
feet,  the  hydraulic  radius  will  be  19.39,  and,  by  Kutter's  formula,  if  »  =  0.032  and  the  slop*;  is 
0.00002  the  disc  harge  will  be  50,950  second-feet,  or  an  error  of  less  than  1  per  cent  on  the  safe  side. 

Tfhese  hypothetical  sections  have  alxnit  the  same  dimensions  as  the  sections  of  the  upper  part 
of  the  river,"and  from  this  example  it  would  seem  that  there  can  be  no  appreciable  error  in  tho 
final  results,  even  if  too  small  sections  were  taken,  which  is  not  probable. 


Digitized  by  Google 


278 


REPORT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 


Tablk  2. 


Num- 
hnrnf 
w 
Oon. 

Kl«v«. 
tlon  of 
W.S.al 
section. 

Sertitiiul 

Ht>'«. 

«.  . 

JM'HlEJ 

t*t**r, 

11  .  clniij 

Ik 

radio.. 

Nutn 

fe 

ElfTB- 

dpo  of 
w  8,  m 

•iX'tiorj- 

BsHqm] 

»rr«. 

11  vdmu- 

nulltw. 

1 

Ill 

Mi  MO 

1.060 

23.  U 

9 

106 

15,790 

n.Tio 

604 

21.22 

1 

110 

22,  I*) 

1,061) 

21.12 

1' 

IM 

IM 

39.30 

1 

1*1 

20,  120 

1.06O 

19.25 

9 

102 

13, 7W 

604 

27.30 

1 

106 
104 

IH.S6U 
16.3(0 

1.060 
1.060 

17.81 
15.  37 

10 
10 

112 

1 

110 

-".i,  7VU 

604 

34.36 

1 

112 

14,  MO 

Mi 

22.50 

10 

10R 

19,  (W) 

596 

33.00 

1 

110 

13,2*) 

sir 

20.59 

10 

106 

!\  550 

58* 

31.50 

lo8 

12,0* 

615 

1"  M 

10 

104 

17,430 

VW 

20.06 

2 

106 

10.  7«! 

64.". 

16  68 

10 

102 

16,  36U 

576 

28.36 

2 

101 

9,190 

64.5 

■  1.72  12 

110 

37, 200 

1,241 

27.77 

2 

in 

K,  2  10 

615 

12. 75 

12 

108 

34,700 

1,314 

26.  52 

2 

100 

;.  no 

60S 

11  76 

12 

106 

32,180 

1,287 

25.00 

a 

no 

12.  «*o 

7*0 

16  46 

12 

104 

29,  700 
40.  :i5o 

1,260 

23.55 

3 

l(l« 

11,320 

770 

11.70 

13 

110 

1,170 

27.42 

loo 

y  800 

76*) 

12.90 

18 

102 

37,470 

1,447 

25.  91 

j 

lot 

8,290 

710 

11.66 

13 

106 

34.  5911 

1^417 

21.40 

I 

112 

20,060 

7.1"' 

27  1*0 

18 

104 

81,  7W 

1.400 

22.65 

4 

no 

16.  mo 

720 

2A.75 

14 

112 

29,480 

MS 

34.70 

4 

lim 

17,020 

720 

£1.62 

14 

110 

27,930 

828 

33.75 

4 

106 

15.600 

720 

21  66 

14 

in 

28,370 

808 

32.60 

4 

104 

13.980 

TK 

19.42 

14 

106 

21,  MO 

7*8 

31.50 

4 

102 

12.620 

720 

17.40 

14 

104 

23.250 

768 

30.30 

5 

112 

16.230 

820 

19.90 

14 

102 

21.  791) 

714 

29.25 

& 

no 

14.610 

820 

17.  SI 

16 

110 

51.240 

1.389 

36.60 

S 

11* 

12.900 

K20 

is  si 

16 

104 

43.260 

1,360 

31.80 

i 

ion 

11.270 

Mt 

u.« 

IS 

110 

40.560 

I.  OKI 

37.40 

• 

DM 

9.750 

Ml 

11.  *9 

16 

104 

14.3*0 
44.880 

1.032 

32.20 

j 

102 

8.660 

815 

10.62 

17 

110 

779 

57.  60 

5 

100 

7.050 

»1 1 

(1.70 

17 

104 

Ha  MO 

752 

63.  60 

• 

110 

u,m 

Hfll 

IV.  '20 

I* 

112 

32,  980 

696 

47.40 

6 

lew 

1  ...vU- 

721 

17. 11 

W 

no 

21. 720 

683 

46.48 

« 

106 

12.220 

7-7 

15. 61 

IS 

108 

20.160 

670 

45.60 

« 

104 

10. 7,10 

720 

12.72 

IS 

IM 

29.  ID 

657 

44.36 

T 

111 

no 

IS 

1  is 

104 

27.  930 
26.750 

644 

43.36 
42.46 

7 

i»,  a 

740 

26.20 

1U2 

631) 

108 

17,2(1) 

736 

24.41 

19 

110 

22.610 

630 

51.75 

106 

16..S40 

732 

22.  M 

12 

104 

29. 250 

600 

48.75 

7 

104 

1  V  120 

72H 

2«!  76 

20 

110 

47, 210 
42.  ISO 

925 

61. 16 

7 

102 

11,  IU0 

724 

19.45 

20 

1UI 

880 

47.85 

« 

110 

27.560 

243 

29.71 

21 

112 

9.406 

316 

29.80 

S 

W 

25,730 

934 

27.70 

21 

no 

310 

28.66 

1 

106 

23,220 

925 

25.  K* 

21 

lu> 

304 

27  26 

$ 

104 

22.130 

916 

23.7.i 

21 

ip 

7.732 

298 

2A.94 

t 

112 

n.vo 

504 

37.  t(l 

21 

104 

7,190 

292 

21.63 

• 

110 

17,  (MO 

MM 

36  sr. 

«,CM 

23. 28 

8 

108 

16, SOU 

MM 

S3.  30 

!  " 

Table  3. 


tfon 
num- 
ber. 

Eleva- 
tion 
W.8.  »t 
wrttall. 

ihnrite. 
i  ubl<  feel 
per 
ond. 

Velocity, 

Bl'COtXl. 

Slop*' 
n-.ftM. 

Sec- 
tion 

num- 
ber. 

El  t- vii- 
tinti 
W.  H.  nt 
■MUML 

I'l- 

charge, 

I'nhic  ftt-l 
ond. 

Vclneltv, 
f<i-t  fr.r 
wi-ond. 

n^iSl. 

1 

112 

40,000 

1.6030 

0.0000032.5 

F 

20,000 

1.6639 



60.000 

2  0375 

...... 

SO.  WO 

2  fik',7 

.ocowr. 

00,001) 

2.4400 

OU30I2 

to.ooo 

3.2277 

.UUM58 

70.0UO 

>>•'.'•: 

'•'.mm 

4. 1526 

.0CCO812 

1 

110 

20,000 

.8897 

[.•••■'II 

2 

106 

20.000 

1  8587 

.mom  13 

■2,020 

1.2345 

,  ooruxnr. 

3D,  1881 

2  7880 

.  CUM15 

4o,  no 

1.7792 

imtuVi 

40.U00 

3.7174 

....  V2:', 

50,0011 

2.2211 

.  0000108 

60.000 

4.646* 

■  0CO128 

60,000 

2. 8690 

m»n:vj 

' 

IM 

w.noo 

2  107.-. 

■ 1 .  'XI 

70.000 

1 11.17 

IMMUV, 

2D.0IMI 

8. 1612 

.'..•<«■.. 

1 

108 

.  979.'i 

:  |6»2 

■>"  ; 

MU..IW 

10.UOU 

w.ooo 

4.211* 

5  2688 

IMJ122 
.0002 

1  9>M 

OOOCOW 

2 

102 

20.000 

2.  iSirj 

,  oouiiiy. 

oomlNV 

u.uoi 

2IH52 

.0001075 

2. 9382 

.  IKKU32 

lO.OOO 

4.8602 

>.'• 

a  1280 

JOlOIC'-. 

2 

UU 

20.000 

2.8128 

....  7 

1 

IM 

20,  000 

:  0891 

.  2000227 

SO,  POO 

4  2192 

.0001666 

SO,  CO) 

1,6240 

'  -,1 

40,  UU) 

5.  62V. 

.0OU31 

40.  WO 

2. 1781, 

.  mtHnt*. 

4 

112 

10.000 

LfMQ 

>_■:■;<  099 

50.  CM) 

i  7231 

'N...:t. 

50,000 
60.000 

2.4922 

C7 

1*1,  OA) 

;i  .:>.jhi 

I....M'.' 

2.9910 

01100149 

:  i.eo 

.t  8128 

01 8)074 

70.0UI 

3.  1890 

.000024 

1 

IM 

20,  CCD 
20.CUO 
40,  CM) 

1.2270 
I.M05 
2.4640 

IJOOOOI4 
UOU014 

mom 

4 

.  110 

20,000 
:i',i.«i 

40.000 

1.0727 
1  B1H1 
21675 

IM.XHIN 

....'.'. 

50,000 

.1  0675 

IKOOM 

2.6968 

„i  ... 

3.6810 

Til  .. 

4.2945 

»•'!;» 

70,000 

2  77M 

2 

112 

20,  CM) 
30.000 
1(1,000 

1.2766 
2  0633 
2.7510 

0000074 
. 00001*5 

4 

10> 

20.000 
SO.ooo 
40,  COD 

I  1761 
1. 7625 
2.3501 

• 

110 

20,000 

1.6061 

,~ 

50,  COO 

2  9376 

O.O  ,| 

30.000 

2.2591 

i»»>....:- 

60,0011 

■  -2M 

00(8)35 

4U.0CO 

2  0121 

00002V, 

70,000 

4-1180 

.0000526 

ro.tmo 

2  7660 

.0O0O43.S 

4 

- 

20,000 

1  2908 

0000025 

Digitized  by  Google 


RKKORT  OK  THK  ISTUMIAN  CANAL  COMMISSION. 


Tablk  X— Continued. 


Sec- 
tion 
niim* 
l«r. 

Elec- 
tion 
W.  s.  >t 
•ecUon. 

Ola, 

pSSk  kvl 

■  HI-). 

Wloelcy, 

fii-t  ner 
mi  v  pi  r 

* 

Ii -.02 1. 

Sec- 
tion 
mtm- 

tlnn 
W.  s.  at 

MftM. 

1*1%  1  n  1 
ptT  MrH.'- 
1  If  II 1 

Wlorlty, 
fiH't  per 

(H'CUDu. 

Slope 
0-.02L 

4 



Hi 

■  i.i.  1  »NI 

1.  TO-* 

i  i  i 

1IM 

  . 

i  I'll 

2,02X1 

0.  0»«JOIXlT;i 

40,000 

2-  5HOfi 

, 000017 

40,000 

2. 7CMO 

.  CMJ0U*9 

'-'JUKI 

3.22-'rt 

■  J*f^^*{i 

50,  (XK1 

<o,  OUO 

•j  -  i^Vr" 

"**  19 

!'     l  Ml 

3.  K710 

.  OJ.O>2'i 

4.  05/0 

. 0000385 

70,000 

4. 51**) 

ii  •  c> 

70.000 

4.  73*7J 

-,'ti 

1 

104 

1  imi 

1.  4.*<5 

'Mil  .I'l 

10a 

20. 000 

1.  4502 

.  '  1  M<    1  ;i  1 

IX  Nl 

2.  1  IflO 

.  >»l'l_"."l 

>  m\ 

2. 17f<6 

"H  " 

40,000 

2.  Hfili 

»"  1 

40,000 

2  ."»- 

l»M  14 

50.  ooo 

3,  5766 

Ml  I- 1 

50,000 

3. 

im-.'Ts 

'<  v  *] 

•  293 1 

60. 000 

4.2  1  j  I 

.  1  •  M.'iT  :i 

7' 1  1 

5.  0071 

. '  i.ii  L 1 1 J 

70, 000 

5. 0762 

1  » "7  2 

■4 

H'2 

20, 000 

1. 

.  CiJOOOrtS 

10  m 

40. 000 

1.  *c« 

^■■'■'■'.1  u*. 
1  »  1  1  |  *v  1 

' '. 

2. 877 

,  iTOIJJl  2 

;^  ooo 

2.  2M0 

.  \*.iM<lj:'i 

40, 0QO 

3. 1  IS' 

.  OCKt*4-S 

en.  000 

2.  7^5 

III! 

20,  OOO 

™ 

• '  >'.'* 

To,  U011 

^  1  .*  * ' 

■  ■ii  f_ 

■ 

|i  I.  KHI 

2.  4*v4i 

:  *  *  •  1 1  7  '■ 

m 

110 

•jo.  no 

.  90| 

. 00000046 

50,  ooo 

3  HHflfi 

.  ■.»! « a : 

30.000 

1.  4429 

.   •  M  «  1  J 

00,  OOO 

It.  tiOTO 

1 

40, 1MKI 

I.  923V 

M.I  l.'JI  L 

70,  OOO 

4.  3190 

i  lie 

50,  OlMI 

2.  40V.I 

I 

110 

1.  4511 

1 1 1  i'iJm 

(•L'.OOO 

80,  UJU 

2  IT'."' 

.  00001  f> 

JO  POO 

3.  .VliiO 

■  ■ JrV  **V 

40, 00U 

2.  yoji 

.  LM  '-l>  - 

in 

If* 

9J,  OUO 

1. 016** 

.  IHCUOOO 

10* 

;i  i  i  < « 

1    It !  i*. 

.  OC.O.1?  4 

30, 000 

1 . 525*2 

h  ■  ■  ■  ,  1  1 

SO, ODD 

2.  3095 

,  <H  If  U2I 

40, 000 

2  (Ktii 

.  .Xl.i-1 

4u, 1 " 

14. 0T94 

'<  1,  IjIMl 

2.  M20 

.  0(JUOOlkl5 

* 

inc. 
106 

20,  OOO 

4. 7590 

.  MJJl"'l 

flO,  uoo 

.  OOLMWi 

30,000 

.  0COCM2ft 

70,000 

;i.  T\  tHti 

IM  i  il  72 

40,  OOO 

3.  517*4 

10 

1«. 

30.000 

I   ^  T*-_! 

.  (XM-TIOTI 

5 

104 

•JO,  000 

2-  0A14 

.  :>  m  1 

30,  DUO 

1. 11173 

. 00000178 

3. 0770 

Hill* 

4O.0UU 
iO.OlXt 

2. 1MB 

M 1  tc  i  7 

1",  1"' 

4. 1026 

IM.HM 

2-  61*55 

1  m •  i;<7  2'  1 

5 

IB 

1 < '  '■ 

2  3 1 22 

.  iniii'j 

00,  QUO 

•t  ■'■ii- 

,,,,  t 

.    ".Mi.  1 

30,  OOO 

3.  IftfU 

IMI'.L-1 

104 

70. 01)0 

A.  iTat 

W.UOU 

4-  0242 

.  OQ0235 

HI 

20,000 
Sil.COO 

1.  H75 

1 

100 

1 . 1  ■ ' 1 

2.  M370 

,  00011 

1,  7212 

■  Jujyjy  j. 

j  i ,  i  •  *  l 

4  2551 

in  r.'.jT 

40. 01)0 

2-  29411 

811,000 

ft.  imn 

. 00045 

ooo 

2-  HtlN6 

.  O00O1 

T 

119 

40, 000 

1, 9230 

IMI.1  t'i. 

00,000 

'.i  4121 

im  1  ijy 

50,  000 

2  4040 

1  .  .  ■  ■  ml  U 

70,000 

4.  OlfiO 

''  '• 1 " 

-• 

.  IHYl  lilt 

10 

m 

20,  000 

<    .  p  •  , 

1 1 1 1  ■  i  ' 1 

70,  OUO 

3.  ,H»i_* 

IM  1  H\ 

30,  UOO 

l  Ktlti 

11  *  1 1  ii'".1 

■ 

1  lo 

20, 000 

1.  OfrJC 

.  000001 

40, 000 

2.  444f 

">**  ■ 

*? 'ilii 

l .  ri~*p* 

'  1 1 1  1 1 

50,000 

3  Ofcfil 

2-  lOMI 

00,  ooo 

3-  6*175 

■  JJJ„'(r^-, 

i  ' 

*J,  OUO 

2.  iKti  i 

.  Id  K  fe.  1 1 

70, 000 

■1  2  1  *•*  ■ 

1  b  h  mi  1  1  , 

00,  ooo 

3  1577 

00Utf2 

11 

112 

40, 000 

1. 35tW 

70,  (M> 

3  6K4i( 

.000031H 

50,000 

V  Ii!!!'''! 

1 .  1 1 1 1 "  1  i 

* 

]<H 

20,  OUO 

1 . 1 1  ftfi 

.  • ' » ■  1 

ffi,  000 

'2-  IXv 

1.  tli03 

TO,  UOO 

'*  3745 

40, 000 

2  2271 

H 

IM 

20,  OJO 

.  "161 

(Xhl  •  1  T_.l 

50,  iM) 

30,  OOO 

1, 074 1 

IIOOOlCVl 

J  1110*1 

40,  OOO 

1. 4X21 

»0,  WO 

3.  t*97  J 

SO, 000 

1 .  7&02 

nnnra  il  iu 

* 

1  >< 

20,  CM> 

L  2092 

00, 000 

2-  14M 

,  1HR.U  11  

no,  ooo 

t  hum 

.  1  >  M  *  ■ 

70, OUO 

2.  fiotii 

-  (KM.* 

40,  OUO 

2.  4  I'M 

.0000122 

M 

l(w 

30,  OUO 

•  j  Bj 

1   1  1  i  1 

■J,  LM.I 

3. 0*230 

.  1 M  » r .  ■ 

30,000 

1.  13i6 

.  (I00OO07& 

to. 

!  r.2" 

IMJO-ll 

ML  BOB 

1. 5161 

MM. 

4.  2320 

Mil  1 

50, 000 

1.  H901 

7 



If  1 

JLI,  OOO 

1 .  "4227 

.  0000027 

00,  000 

2  27  -t 

30, 000 

1.  tftlO 

.  (ftJOOi  1 

70,000 

<  i  a  Via 

40,  OOO 

2.  M-VI 

[►  ■Xl  Tti 

11 

106 

20.000 

s  ^ 

'i  1, 1  <«' 

3,  30fi7 

,  IM  ■  (!  1  i 

3).  OOO 

1 . 24  V2 

.  WMVX 

IOO 

3.  WWl 

.  OtCMVvS 

40,  OOO 

1.  6122 

.  OCWM17H 

71X000 

4.  tt2Dft 

50,000 

2. 0152 

m 
' 

M 

30.000 

l  ;  l  *  "i 

■  OOOlmv* 

U ',  'Ml 

2  ;  l  ^  l 

'    '     '  ^ 

sj.doo 

2  1 27"  i 

"i  101 

2-  421 1 

M.I  I  i^.i 

111  I  Ik 

2,  KM  irt 

m 

2H,  POO 

•  Milt,  1 

'  Ml 

3.  J>lrfiO 

■:  i  •  i  l  i  'J 

30,  UOO 

1.  2W3 

IM.M'12 

flj,  oon 

4.  2-Vo 

4m,qoo 

1.  "  '201 

1 0  1 ! 

T  i  •  IMI 

4.  WH3 

.  <  1 1 , 

1  III! 

*  SsS 

■ 

UI 

40, 000 

2. 

fiO,  poo 

50, 000 

2.  AIM 

1 1 1 1  'I.I 

70,  iH*0 

*o  lix! 

3.  1 

i  ii  1 1* 

11 

10! 

20,000 

.  9179 

.  ■ "  *  •  i "  1  ' 

.    iKIlP.l.ll  l-l 

• 

no 

ax'ouo 

1.  1210 

.  «uui.»iii2 

Vtiouo 

LS3 

Ml  ooo 

1.  tWlA 

50,000 

2  2V4*i 

40JJOO 

2,  2V20 

.  oawiee*. 

•a  «< 

».  nil 

INKKKO'. 

0  IWO 

2.  i 

.(onuotil 

7  1 

;<  2125 

.  UUOUKM 

60.000 

3.  3(U) 

.OUWI1H 

i^  110 

20,000 

.6.1*5 

.  UUIM  Ui  1 

70.000 

>'.l«l 

-945W 

1  mi  «>t'.' 

i 

ICA 

'JO  OHO 

i.  i«m-. 

40.000 

1  2000 

KKOICT 

30,000 

I.1MI 

.'«,000 

l.S7« 

.  IKHMAC.'t 

40.000 

2. 3H10 

4O.U04I 

00,000 

1  wis 

UWKK'l  1 

50,ono 

2.V760 

.  0LMVO7 

70. OOO 

2. 2067 

iiounniA 

I-  mki 

3.  N71.% 

.  ooruttw 

1- 

1« 

20,000 

.  HM 

.  INKKKnl  i 

70,000 

4.  Ifift", 

.  tUW27'i 

t,  vtn\ 

an  i  a 

.inuuu«.> 

9 

106 

•20.U0U 

I.  J»«  , 

oa.ooiu: 

40,000 

1.3132 

m  ■. 

W.000 

1.9000 

.00000277 

50,000 

LMI 

40,  not) 

2.  raaa 

1  1 

fio  onu 

l.ffBA 

IKKXIl  1 

.so,  OUO 

3.KKO 

.00001:1 

70,000 

2.29M 

.IMXOII> 

60.000 

3.  WO) 

IS  HI 

'J-.'.OI 

30.000 

.tlH5i 

DUIUl'll 

7o.  mm 

i.ffljn 

.  IKOIUJI 

IM 

33,000 

i::iv» 

1 

40,000 

1.3767 

.  mM 

280 


UPON  OF  THK   ISTHMIAN  CANAL  COMMISSION. 
Tmii.h  :t— Continued. 


Kl.vn 


•.[inner.  WliK-lljr. 


aouuuil 

UOOOOI5 


ai 


llu 
inn 

lor. 
tiu 


■hi.  .11.1 
40,000 
.■WI....U 

sn.ooo 
311,000 
40,000 


an,  ooo 
30,  uuu 
40,000 
VI  l.i 
31.000 
3o,o00 
vi,  ooo 

to.  on 

ai  mi 
:u.ouk 


10,000 


i.  :w)7 

l.iOM 

6.  mo 
j  ii  -i 

0000*9 
U0O0O7I 

LtZM 

OOUO/X 

4.KSS 

uuwfii-. 

6.0871) 

...niv. 

LION 

.KMnu". 

J.woo 

I«K«H7» 

1731 

.uooow; 

f..  46711 

oonity. 

xim* 

.OOOOUt 

4.  nss 

(J00051.S 

v  HH 

00010TJI 

r.  »%4» 

.nnoiiw 

8.  U»4» 

.man 

4.5074 

ooojmm 

■.MM 

.WW 

I.S9 

Tabu  4. 


Xuro-  Elev»- 
bvror    Won  of 


ami. 


i: 

I 


t!!7 
lie 
101 

s 


13.  orai 

12.040 

lo.noo 

Ep 

X.7JO 


Wetted 


llvdniH 
lien. 


l.uu 
1. 1*0 

l.i*,) 

I,— 


IX  SO 
H  3ft 

V  44 


(•HI  I.IW  V  41 

•MO  LOSS  7-73 
7J0  HO  7.  IS 


\uar 
Iwrof 

B 
I 


Klrni 

tiofl  (•( 

\V  H,  HI 


107 
IQtt 
104 
102 
100 


•  ■  l|..U«l 


VI. 

12.  SW 
11, 2» 

MM 


Wrtlnl 
|«Tlin 


no 

700 
701) 


llylmu 
lk  r» 


ll>.*7 
17.  US 

m  io 
1 4  a ' 

12.  3« 


Tahi.e  5. 


Sun 
l*T  ..f 


HrV» 

Hon 
W.s  m 

!«.'«.  U<>U. 

i-ii*ntf. 

.  i  l.l r  lii  l 

pef  «i- 

VeloeUv. 
In  1  |»  r 

•TCUtl'l. 

Sum 
htr«4 

net* 
am 

W.H.nt 
•retina. 

DU- 
rtiiirjre. 

mMo  mm 

und- 

VetoeKj . 

Iwl  |«T 

MMtMid. 

U-A4. 

H, 

10.000 

0.  ToS 

o.  oooooi'i 

4, 

107 

a).  000 

LHI 

......  ii- 

.ii, urn 

1 .  VSO 

.ooooit 

30.000 

a.»7 

0U0II1H« 

SO.  0110 

2.  -JSft 

.0001X17 

106 

10.000 

oooooii'. 

106 

10,0110 

.too 

.  OOOOOtli 

a».  ooo 

l.&so 

.  i«»«*«<  rt 

.■".mm 

1.061 

C*0'2 

30.0111 

■I.  :!».'> 

.00(102 

SW.0UO 

-  ),«' 

.  oooofta't 

40.000 

8.0BO 

ooooss 

40.000 

:i.  ia> 

.ou)t:t» 

101 

10.1*10 

Oil 

101 

10  oou 

1.000 

.oooou(*a 

a),  ooo 

1  77U 

U0001CH 

"ii.  ooo 

a.  ooo 

•nir 

30.000 

2.  S70 

uooosi 

».  noo 

8.  wo 

,00011 

40.000 

.  :  .'<i 

.000071 

40.  000 

4.000 

.  awBi 

4. 

Hi 

Ii  IMI 

1.010 

ooukeu 

1CUJ 

10, 000 

14H 

.000021 

a>.  oou 

•2.  oao 

,a*»rji 

a),  oou 

a.  am 

.mms 

30.000 

3.0UO 

.  HMMN 

30.000 

3.770 

,00237 

40.000 

1  ,<4S 

.0001175 

HI 

10,000 
A).  OKI 

1.7JO 

100 

10.000 

ai  uoo 

Lin 

i  <»*«»-.•. 

3.5*1) 

t  I4.'i 

HI 

lo.ooo 

.Tf4 

i  1**1 

:oou4 

Digitized  by  Google 


Digitized  by  Google 


Digitized  by  Google 


81 


Digitized  by  Google 


Digitized  by.Google 


•  t 


Digitized  by  Google 


Digitized  by  Google 


Appendix  I. 


REPORT  OF  HYDROGHAPHIC  INVESTIGATIONS  IN  NICARAGUA  MALE  FOR  THE  ISTHMIAN 

CANAL  COMMISSION. 


By  Annua  1*.  Davis,  <  huj  Ihj<lr<*jrai>her. 


CONTENTS. 


letter  of  tranomittal  

Stream  measurements  

Pacific  alone  

(iranife  River  

Tola  River  

lake  Nicaragui  

Viejo  River  

Nneva  Kiver  

Quebrada  Honila  

Station  »t  Tipitapa  

Station  at  Fort  Kan  Carle*  

Frio  River  

Dry  pea*  in  inflow  

San  Juan  River  

Stat  i  i  hi  alMiv  e  Salialos  

Station  at  Castillo  

Tributarily  of  San  Joan  abov 
Carina  

Ochoa  Station  on  San  Juan  River 

Machado  River  

San  Francisco  River  


Boca  San 


K»«i' 

281 
2S2 
2S2 
2S2 
2S2 
2S« 
2S« 
2S7 
2*7 
288 
•m 
290 

298 
299 

3no 

303 

304 

309 
317 
317 


Stream  measurements — Continued. 
San  Joan  River — Continued. 

Surupiqiii  River   .'iis 

San  Juanillo  River   320 

Miscellaneous  trilaitaries  to  San  Jiian  River  321 

ludio  River   323 

Negro  brunch   323 

Rainfall   324 

Dailv  rainfall  on  Luke  Nicaragua   326 

Daily  rainfall  at  Ochoa   .132 

Daily  rainfall  at  (ireytown   332 

Monthly  rainfall  at  all  station*   333 

Evaporation   398 

Observation*  on  evaporation  jans   336 

Drv  season  evaporation  from  lake  Nicaragua  .  337 

Control  of  Lake  Nicaragua   337 

Season  of  maximum  supply   340 

Season  of  minimum  mipplv   341 

Temperature  ami  relative  humidity   342 

Sediment   344 

Wind  movement   348 


LIST  OF  ILLUSTRATIONS. 


Fig.  l 


Mnmolomlsi  from  the  west. 
Sm  Juan  River  above  Toro  Rapi<l«. 

3.  Klevation  of  lake  Nicaragua. 

4.  Elevation  of  Lake  Nicaragua  if  all  water  hml 
lieeii  bclil. 

Mica  island,  San  Juan  Kiver. 
Sediment  trap. 

(■anging  San  Juan  River  at  Ochoa. 
Fluctuations  of  San  Juan  ami  San  Carina  rivers. 
Hill  on  left  bank  of  San  Juan  Kiver. 
Head  of  San  Juanillo,  on  San  Juan  River. 
Castillo  Rapid*. 
Surf  at  Greytown. 


& 
6. 

v 
9. 

10. 

II. 

IS, 


13.  Monthly  rainfall  at  Masaya  and  (irana.la. 


Fig.  14.  Comparative  rainfall  at  Covytou  n.  Fort  San  Car- 

los,  and  (iranada. 
15.  Comparative  rainfall  at  all  station*, 
lfi.  Lowering  sediment  trap  on  SarapUpii. 
17.  Diagram  of  wharf  at  <  iranaila. 
IS.  Rise  of  lake,  with  no  outflow  or  ev 

compared  with  rainfall  at  (iranada. 

19.  Rise,  of  lake,  with  no  outflow  or 

compared  with  rainfall  at  Maxayn. 

20.  Di-icharge  capacity  of  canalized  San  Juan  River. 

21.  Estimated  inflow  to  lake  during  1S97. 

22.  Fluctuation  of  lake  iluring  driest  and  wettest 

year*. 


Washington,  D.  C,  Mirth  I'.Hit. 
Sir:  I  have  the  honor  to  transmit  herewith  ii  rejxirt  on  the  hydrography  of  the  Nicaragua 
Canal  mute.    It  includes  a  full  account  of  the  work  prosecuted  by  me  under  your  authority, 
and  also  the  more  important  of  the  results  of  the  hydraulic  investigation*  made  for  the  Nicaragua 
Canal  Commission. 

During  a  portion  of  the  time  covered  by  these  investigations  I  was  absent  from  Nicaragua 
on  duties  requiring  my  presence  in  Panama,  Washington,  and  Paris.  At  such  times  the  work 
was  in  the  immediate  charge  of  Mr.  II.  C.  Hurd,  until  he  was  required  for  office  work  in 
Washington  in  November,  1H00,  since  which  date  Mr.  Fred  Davis  has  had  charge  of  field  work- 
in  Nicaragua.  Acknowledgments  are  due  to  these  gentlemen  for  their  cure  and  fidelity  in  the 
discharge  of  their  duties. 

Yours,  with  respect,  Arthik  P.  Davis, 

Vhn  f  llif</r<«mijpfu>r. 

Hear-Admiral  .1.  (i.  Walker, 

Pretident  luthmian  (.'anal  Comtui«tion. 
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HYDROORAPHY  OF  NICARAGUA  CANAL  KOtTE. 

Tin-  hydrographic  observations  of  the  Isthmian  Canal  Commission  consisted  in  the  main  of  a 
continuation  of  those  inaugurated  by  the  Nicaragua  Canal  Commission,  some  extension  of  rainfall 
observations  in  the  basin  tributary  to  Luke  Nicaragua  being  the  principal  difference. 

Tho  information  required  relates  to  the  solution  of  four  principal  problems. 

First.  Water  supply  for  the  use  of  the  canal  and  to  replace  loss  by  leakage  and  evaporation. 

Second.  Thequantity  of  rainfall  and  volume  of  streams  considered  as  obstacles  to  construction. 

Third.  The  volume  and  habit  of  excessive  floods  with  reference  to  their  permanent  control 
and  discharge  without  injury  to  the  canal  or  other  property. 

Fourth.  The  evaporation  from  Lake  Nicaragua,  this  being  the  principal  draft  upon  the  water 
supply. 

The  desired  information,  therefore,  required  an  investigation  of  the  discharge  of  all  streams 
of  importance  which  it  was  proposed  to  control  during  construc  tion,  or  for  which  it  was  necessary 
to  provide  diversion  channels  or  spillways;  and  measurements  of  rainfall  at  points  as  widely  dis-  t 
tributed  as  possible  throughout  the  basin  of  Lake  Nicaragua.  San  Juan  River,  and  tho  adjacent 
region. 

It  also  required  an  approximate  determination  of  the  rate  of  evaporation  on  Lake  Nicaragua 
and  some  investigation  of  the  sediment  carried  by  the  larger  rivers. 

STREAM  MEASUREMENTS. 

The  general  method  used  in  observing  the  regimen  and  disclmrge  of  streams  is  substantially 
as  follows: 

A  point  is  selected  as  near  as  may  be  to  the  locution  at  which  knowledge  is  desired,  having 
reference  to  the  condition  of  the  stream  itself,  the  aim  being  to  secure  high  permanent  banks  on 
both  sides  of  the  river,  a  straight  channel  as  uniform  in  depth  and  velocity  as  may  be,  and  avoiding 
any  location  which  is  a  short  distance  above  an  important  tributary,  and  which  for  this  reason 
might  be  affected  in  the  matter  of  Iwckwater  by  floods  in  that  tributary.  A  gauge  is  placet!  in 
the  stream  near  one  bank,  graduated  to  feet  and  tenths,  and  so  situated,  if  possible,  as  to  be  read 
conveniently  from  the  shore.  It  is  usually  possible  to  fasten  such  a  gauge  in  deep  water  to  the 
trunk  of  an  overhanging  tree  and  in  a  vertical  position.  The  height  of  water  indicated  by  this 
gauge  is  read  and  recorded  usually  twice  every  day,  and  the  mean  of  the  two  readings  taken  as 
the  mean  gauge  height  for  that  date.  At  various  intervals,  depending  upon  the  facilities  available 
and  the  change  of  gauge  height,  measurements  of  discharge  are  made  with  a  current  meter. 
Soundings  are  taken  at  known  distances  from  an  assumed  initial  point,  and  the  velocity  measured 
by  submerging  an  electric  current  meter  at  six-tenths  of  the  measured  depth  and  holding  it  in 
that  position  for  a  length  of  time  sufficient  to  make  a  good  determination  of  the  velocity  at  that 
point,  usually  one  hundred  seconds  or  more.  This  operation  is  repeated  at  short  intervals  for  the 
entire  width  of  the  stream,  and  from  these  observations  the  discharge  in  cubic  feet  per  second  is 
computed  for  each  section  by  multiplying  the  depth,  width,  and  measured  velocity  together.  The 
discharge  of  the  several  sections  being  added  together  form  a  result  for  the  discharge  of  the  entire 
stream.  At  the  beginning  and  end  of  the  gauging  a  careful  note  is  made  of  the  stage  of  the 
water  indicated  on  the  river  gauge,  and  the  mean  of  those  two  observations  is  taken  as  the  mean 
gauge  height  at  the  time  of  observation.  It  is  the  effort  to  have  such  observations  well  distributed 
with  reference  to  the  height  of  water  in  the  river  in  order  to  show  tho  relation  of  tho  indications 
of  the  gauge  rod  to  the  actual  discharge  of  the  stream.  This  relation  is  found  to  be  reasonably 
definite  and  uniform  for  most  of  the  streams,  and  by  plotting  the  gauge  heights  as  ordinates  and 
the  discharge  results  as  abscissas  their  general  relation  is  established  and  a  curve  is  drawn, 
satisfying  as  nearly  as  possible  all  the  observations  made.  Where  no  such  relation  could  be 
established  the  measurements  only  are  published. 

PACIFIC  SLOPE. 

All  streams  with  which  the  canal  is  concerned  flow  eventually  into  the  Atlantic,  except  the 
Grande  and  its  tributaries.  This  stream  rises  in  the  hills  of  the  continental  divide  and  empties 
into  the  Pacific  Ocean  at  Hrito.  The  canal  line  follows  its  valley  from  the  deep  divide  cut  to  the 
sea.  The  principul  tributary  is  the  Tola  River,  which  enters  from  the  north,  and  which  formerly, 
in  common  with  the  other  headwaters  of  the  (irande,  flowed  into  Lake  Nicaragua.  The  recession 
of  the  continental  divide  toward  the  lake  turned  them  toward  the  Pacific,  ana  the  proposed  canal 
cut  through  the  divide  is  the  site  of  the  former  stream  l»cd  of  this  drainage. 

GRANDE  ANl>  TOLA  RIVERS  AT  THEIR  .UNCTION. 

A  gauge  was  kept  on  the  (Irande  River  a  short  distance  below  the  junction  of  the  Tola,  and 
the  latter  river  was  observed  about  a  mile  above  its  mouth. 
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During  a  portion  of  the  dry  season  the  Grande  is  entirely  dry  above  the  mouth  of  the  Toln. 
and  the  waters  of  the  latter  are  ponded  for  some  distance  up  the  Grande. 

A  perceptible  quantity  of  the  water  is  lost  by  evaporation  and  seepage  from  this  pond,  so 
thBt  for  a  time  the  discharge  of  the  Tola  at  the  station  was  slightly  greater  than  that  of  the 
Grande  below  the  mouth  of  the  Tola. 

The  largest  flood  yet  observed  at  this  station  occurred  on  the  'I'M  dav  of  October,  190H,  when 
5,450  cubic  feet  per  second  was  flowing  in  the  Grande  below  the  Tola. 

Daily  gauge  height  of  (.ramie  Itirrr  at  Tola  Gauge  SUtlimt  /or  1S99. 
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KtiimnUtl  monthly  ilurknrgr  of  (VrurioV  Rirer  Mom-  immlh  of  thr  Tola,  1SH8. 
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Ikiily  gauge  height  of  Tola  Hner,  1  mile  < 
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LAKK  NH'ARAlil'A. 

I^ako  Nicaragua  is  one  of  the  notable  fre*h-watcr  lakes  of  the  world.  It  has  an  area  of 
2,!»75  square  mile.-.  Its  greatest  length  is  from  northwest  to  southeast,  and  is  about  loo  miles. 
Its  extreme  width  is  about  45  miles. 

West  of  the  center  is  an  island  occupied  by  the  volcanoes  Ometepe  and  Madera,  which  stand 
about  5,000  feet  above  the  lake  level,  adding  greatly  to  the  scenic  beauty. 

Madera  is  the  most  southern  of  a  lino  or  volcanoes  of  comparatively  recent  origin,  which 
extends  in  a  northwesterly  direction  nearly  to  the  Bay  of  Fonseca,  including  Ometepe,  Zapatero, 
Mombacho,  Chiltcpc,  Momotombo,  and  many  others. 

The  prevailing  easterly  trade  winds  cause  a  moderately  heavy  surf  to  beat  almost  constantly 
on  the  western  shore,  causing  the  formation  of  a  decided  beach  on  that  side,  while  on  the  eastern 
shore  aquatic  vegetation  grows  far  out  into  the  water.  This  shore  is  flat  and  muddy,  with  no 
well-marked  beach. 

Except  in  the  southeastern  portion  the  lake  is  deep,  reaching  at  one  point  near  the  southern 
foot  of  Madera  to  a  depth  of  200  feet. 

Lake  Nicaragua  receives  the  waters  of  a  large  number  of  tributaries,  the  most  important 
being  Rio  Frio  and  Rio  Pisote  on  the  southern  end,  which  rise  in  the  high  mountains  or  Costa 
Rica  and  maintain  some  flow  throughout  the  dry  season,  and  Malacatolla  and  Tipitapa  on  the 
northern  end,  the  latter  bringing  the  waters  of  Lake  Managua.  Tho  drainage  area,  as  estimated 
from  the  best  information  obtainable,  is  as  follows: 

Square  mile*. 

Area  of  laixl  surface  draining  .linvtly  to  Ijikc  Nicaragua   6,640 

Ami  >>f  Ijiko  Nicaragua   2,975 

Ijikt-  Managua  and  tributary  laisin   3,036 

Total   12,450 


VIEJO  RIVF.lt. 

This  stream  rises  in  the  neighborhood  of  .linotega,  and  flows  in  a  southerly  direction  to  Lake 
Managua,  being  therefore  in  the  basin  of  Lake  Nicaragua. 

The  station  on  this  river  is  about  500  yards  above  the  ford  known  as  Paso  Real,  where  tho 
Matagalim-Leoti  road  crosses  the  stream.  A  record  was  kept  for  the  Nicaragua  Canal  Commission 
from  TVbruary  I,  18!»S,  to  .1  miliary  2a,  IHWi.  The  station  was  reestablished  in  August,  1809,  and 
a  record  kept  till  the  end  of  the  year. 

Tho  observer  at  this  station  also  made  some  observations  of  the  discharge  of  the  Nueva  River, 
which  approaches  very  near  the  Vicjo  at  this  point,  but  flows  into  the  Atlantic. 

Rntintj  UMt  for  \~itjo  Riier,  war  mtmng  nf  Malmjnljm-I^tm  rtiirl. 
(Thlx  table  to  applicable  only  (mm  Augiw.1  1\  1W9.  to  January  22,  1900  ) 
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3.6 

324.0 
2.170.0 

ma.  a 
:iao.o 

1.76S.O 

Tnlal. 

Am/til. 
1,131 

NKI 

214 

19.  WO 
129,120 
87,0X0 
20.2VO 

ia'.,ms 

Moillh.. 

Maxl  MM. 

Hon. 

.W.  feri. 

1 

5,420 
1\M0 
2,  MO 
J,  "  '<-' 

Srr. /erf. 
IS 
■ 
1 
1 
SO 
Ml 
12ft 

lHiW 
1WJ 

Sic  frrt. 
J.NIO 
2S3 
93 

94 

Srr./rrl. 
230 
:i 
39 

86 

Aw.  ftrt 
94A.0 
1X1  0 
■■■J  0 

49.0 

Am M. 
W.S40 
7.7S& 

a.iao 
3.013 

2 

5S6.0 

3W.0B9 

AWi.naf  J  ».«n/A/.v  dim-harge  of  Virjo  Hirer  at  .rotting  of 


AlUtUM  1«-3I 
ScptrmlMf . . . 

IKrtobcr  

Sotemrier  


Total  . 


January  ■ 


9.  OH 


190U. 


9,014 


Smmtt-fit  I.  Umaul-f'rt 
24  I 

18  40.4 
18  863. 7 

100  1.V9  7 

40  M.3 


li 


M  o 


Total. 


l.sn 

2.406 
53.111 
V.Mh 
6.1)0(1 


35. 3 


72.414 


l.Mt 


XCEVA  KIVKR. 

This  station  is  at  the  bond  of  the  Nuova  River,  where  it  approaches  nearest  the  Viejo,  in  the 
neighborhood  of  Paso  Keal,  and  was  intended  to  throw  light  on  the  quantity  of  water  that  might 
tie  added  to  tho  supply  for  Lake  Managua  by  diverting  this  river  into  it. 

Measurements  were  made  by  wading  at  low  water  and  by  means  of  Moats  ut  high  water. 
The  stage  of  the  river  was  ascertained  by  measuring  downward  with  a  tapelino  from  a  nail  driven 
in  an  overhanging  trunk  of  a  tree.  These  measurement*  were  carried  on  by  the  same  observer 
who  had  charge  of  the  station  on  the  Viejo. 

monthly  durhargt  of  Surra  /fi'rvx  neor  Virjo  I{i>;r. 


AmruM  is-3 
September . 

October. 


Total  . 


DUrharge. 

Total. 

Maximum. 

Minimum. 

Mean. 

242 

54 

402 

KM 



Smmit'/'vt. 
W  " 
8.4 
18.0 

»i0 
37,0 

79.6 
21.1 
477. 1 
170.  S 

114  r> 

Arrr-ffft. 
2.0M 
1,303 
29.336 
10. 1*1 
9,5AM 

2,402 

8.4 

196.(1 

42.396 

■S3 

20.0 

Mt » 

1,377 

yCKHKAOA  HONDA. 


This  stream  is  tributary  to  the  Viejo  River  about  t  miles  Mow  the  station  on  the  lntter.  A 
ptuge  was  placed  one-half  mile  alrove  the  wagon  ford  on  the  road  from  Leon  to  Matagalpa,  and 
graduated  to  feet  and  tenths.  At  low  water  measurements  were  made  by  wading;  at  h'gh  water, 
by  meaas  of  tloats. 
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Ditehanjf  mfamrrmnUt  mmtk  am  Quehmda  llondii  abort  crowing  of  Maiogalfm-Isnn  mA 
[BjPdncn^Mr.  Frwl  l«nvU.   No  flow  Innn  AiikiM  IB  to  Ort.rfwr  10  | 


M«<rr 

number. 


1NW. 


<  x  (..l»  r  17 
UrbitN  r  JO 
0<llnbi-r26. 
Oclobvrl*. 
No»emh»r» 


BlMJf  3.  , 
It. .  flu  t  n 1 T  It", 


January*. 


Ml 
(•> 


(iauzr 
hrlclil. 

Arm  of  MT 

Ui.ll. 

M.-tili 

velocity. 

DlK-htin:.. 

rm. 

Sawxrt  frfl. 

Fert  orr  *rr 

Smmd/<rt 

3.7* 

*\to 

0.62 

LM 

».n 

2.  IS 

.43 

.« 

i.  if 

II 

1.70 

it  rj 

4.20 

l».S0 

1.14 

22.  a> 

19.3U 

\C.  .10 

4.28 

2.293.  to 

7.30 

169.  M 

3.01 

610.70 

4.70 

24.  SO 

.16 

jo  n 

4.5* 

4.80 

.ill 

2.1* 

4.  Mi 

3.80 

3 

3.37 

4.  BO 

It  80 

7.43 

9.61 

4.  IS 

1.60 

l.'.i 

2.26 

4.28 

(») 

(►) 

(») 

•  Flo*  18. 


6So  Bovr. 


TIPITAPA. 


The  gauge  in  this  river  is  about  100  yards  above  Tipitapa  Falls,  and  serves  lioth  to  register 
the  stage  of  the  river  and  the  height  of  Luke  Managuu,  ujion  which  the  stage  of  the  river 
depends.  During  low  water  the  river  was  loo  sluggish  above  the  falls  for  accurate  measure- 
ments with  current  meter,  and  gauging*  were  made  f  mm  the  bridge  below  the  falls.  As  the 
river  rose  it  became  very  turbulent  and  swift  at  the  liridge,  but  at  the  same  time  the  velocity 
in  the  upper  river  increased,  and  good  measurements  wen*  made  above  the  falls.  Observations 
of  rainfall  and  evaporation  were  also  made  at  this  point. 

I.ake  Managua  lies  to  the  northwest  of  Lake  Nicaragua  and  drains  into  the  latter  through 
Kio  Tipitapa.    Its  area  is  about  438  Square  miles. 

Reports  of  the  discharge  of  Tipitapa  Kiver  are  conflic  ting.  All  agree  that  the  stream  goes 
dry  in  the  hitter  part  of  every  dry  season.  Some  authorities  assert  that  it  has  lieen  dry  for 
several  years  in  succession,  the  inflow  during  the  rainy  season  lieing  insufficient  to  compensate 
for  evaporation,  while  others  maintain  that  there  is  more  or  less  outHow  every  year  in  the  rainy 
season.  Investigations  were  therefore  made  to  determine  roughly  the  feasibility  of  diverting 
the  Rio  Nueva.  which  now  drains  into  the  Rio  Grande,  into  the  Rio  Viejo,  and  finally  into  Lake 
Managua.  Near  the  station  on  Rio  Viejo  the  two  rivers  approach  within  about  a  mile  of  each 
other  and  tjie  intervening  country  is  low  and  flat.  The  river  channels  are  30  to  40  feet  deep,  and 
a  cut  of  this  depth  connecting  the  two  could  Ikj  made  to  conduct  the  waters  of  Rio  Nueva  into 
Rio  Viejo,  if  a  (lam  were  built  in  Rio  Nueva  below  the  point  of  connection.  There  is  rock  on  the 
Ixrttoui  of  Rio  Nueva  showing  fairly  good  foundation  for  such  a  structure,  but  the  excavation  of 
the  canal  would  be  almost  entirely  alluvial  earth. 


Dotty  aamgt  A«VA/«/Ti/rtl-f/A.<  Rin  rat  Ti/nla,*,.  /.s.w. 


(.. 
».. 
».. 
».. 

10.. 

ll.. 

12.. 
13.. 
14.. 
IS.. 
I*.. 


Alls. 


ft. 

ii,l. 

Sox. 

2.96 

2.80 

6.SS 

2.88 

S.6I 

3.01 

2. 82 

6.  SI 

3  01 

2.80 

6.46 

3.  OK 

2.76 

6.4* 

3.02 

2.80 

6.48 

2.06 

.'.  83 

6.4« 

3.02 

2.92 

6.64 

3.07 

2.90 

6.43 

3.00 

2.88 

5.02 

2.88 

3.08 

I B 

X97 

3.  Hi 

•t.KJ 

2.9B 

:i.  2i 

2.98 

3.31 

2.80 

3.42 

6.61 

198 

3.4! 

6.49 

Dec. 


r..  T I 

5.6» 
6, 

6.  OS 
6.02 
5.03 
6.  CI 
S.CI 
5S» 
6.67 
6.61 
S.S8 
6.S* 
6.63 
6.61 


9. ............. ... 


A.W. 


2.87 
2.83 
2.87 
2.86 
2.86 
2.  90 
2.92 
2.97 
2.96 
2.97 
2.911 
till 


dept. 

Oct. 

Not. 

Dw. 

2.87 

a.  83 

6.44 

6.37 

2.92 

;i  :<t 

6.4t 

6.13 

2.88 

3.66 

6.441 

6.31 

2.83 

3.63 

6.41 

6.32 

2 -1 

3.4* 

6.44 

6.28 

2.88 

2.  '.S 

6.47 

6.23 

2.73 

9.80 

S.47 

S.» 

2.71 

4.10 

5.4* 

6.20 

2.73 

4.« 

6.4* 

6.1* 

2.84 

4.4)1 

6.00 

6.  IS 

2.71 

4.92 

6.66 

6.18 

2.73 

6.3* 

6.C2 

M4 

2.K-J 

6.63 

6.CS 

M« 

2.75 

S.66 

6. 77 

6.1.1 

6.63 

6.07 
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l*y. 


I.. 
3.. 
».. 
i.. 
r.  - 
fi  - 
:.. 
*.. 
».. 
10.. 

in. 

12.. 
II 

14.. 
IS.. 
18.. 

n„ 

19.. 
JO.. 

J I 

22.. 


24.. 
».. 
27.. 
2H.. 
29.. 
30.. 


ha. 

r>b, 

M»r. 

Apr. 

M.y 

June. 

hat*. 

Aug. 

8ej)4. 

Oct. 

ri.o» 

I.M 

~~ ~ ~ " 
1.06 

3.33 

2.92 

3.61 

5  01 

6.14 

6.72 

5.7* 

A.  04 

4.47 

J.  91 

3  33 

2.98 

3.42 

:■  or 

6.17 

5  73 

8  86 

5.00 

4.41 

S.»4 

3.31 

2.94 

IM 

MS 

6.11 

6.71 

!.»'. 

Ik  03 

4.  48 

3.82 

3.33 

2.88 

*.6l 

5.23 

6. 12 

ft.  75 

6.10 

4.92 

4.  40 

3.7) 

J.S 

3.77 

3.  Kl 

5.28 

6  09 

S.  73 

6. 17 

4.92 

4.  44 

8.78 

8.21 

2.  OR 

4.07 

.V20 

.  l  'i 

5  76 

6. 11 

4.  69 

4.  40 

3.81 

3. 21 

2.66 

4.13 

KB 

i  i  y 

5  76 

6.11 

4.03 

■1  85 

3.78 

3.28 

2.06 

4.63 

6.27 

6.  IX 

5.77 

6.  17 

1  'Kl 

4.40 

8.72 

8.34 

CM 

1  M 

6. 40 

6,11 

5.78 

6. 15 

4.  91 

4.411 

a.  n 

3.28 

2.02 

4.67 

6.(7 

6.10 

4.78 

t  16 

4.93 

4.  47 

8.75 

:i 

2. 63 

4.  OS 

S.M 

6.07 

6.7S 

o  H 

4.  §9 

4  42 

3.73 

3  10 

2.0! 

4  80 

s.w 

6.03 

6  76 

6.48 

4  Rfi 

4  43 

3.72 

314 

2.07 

4.77 

98 

5.93 

■V74 

6  46 

4.84 

4.a.'i 

3.68 

a  u 

2.ra 

4.01 

0.07 

594 

A  73 

6.48 

1.90 

4.32 

a.  74 

3.07 

2.71 

4.n 

0.13 

4.92 

5.78 

6  VI 

4  UK 

4.34 

3.77 

3.01 

2.77 

4.75 

6.14 

S  '.-1 

4.  76 

6.4* 

4.90 

4  S3 

i  m 

2.97 

2.  H4 

4.74 

6,20 

5.91 

5  75 

6.62 

t.fO 

4,27 

3.64 

3.02 

2.111 

4.77 

6.24 

.•..90 

6.73 

6  50 

4,N> 

4.17 

3.1k! 

2.90 

ft.n 

4.80 

C.22 

..-1 

4.72 

6.61 

4  49 

4  14 

1  64 

2.94 

V  Kl 

i.m 

6.36 

6.82 

5.72 

6  50 

4.74 

4.1* 

3  63 

2.93 

IM 

4.  >49 

0,36 

4.83 

-.70 

6  74 

4.71 

4.1* 

3.37 

2.92 

2.06 

4.70 

0.22 

l.n 

4.73 

6  90 

4.72 

4.  U 

J.  41* 

2.90 

2.99 

4.80 

6.21 

5.83 

5.73 

6.96 

4.73 

4. 17 

3.53 

2.9« 

39* 

6. 17 

6.21 

S.» 

5.77 

7  SO 

4.714 

4.09 

S.52 

loo 

4.99 

6,22 

S.HS 

5,76 

7  20 

4.46 

1.0" 

3.44 

3.06 

4.98 

0.21 

6.67 

6.75 

7.1H 

4.4* 

1.  IS 

3.49 

3.01 

3  08 

4.90 

6.20 

5.(ti 

5.74 

7. 19 

4.72 

•4.09 

8.  49 

SOI 

3  23 

i  »j 

6, 16 

5.76 

5.75 

7,19 

4.04 

8.40 

2.94 

3.26 

4.90 

6.21 

6.71 

6.75 

7,  19 

1  M 

8.40 

2.90 

3.-1 

IK 

6.22 

4.74 

6.7* 

7.23 

4.59 

8.42 

8.51 

6.  IS 

|  6.72 

7.23 

Rating  table  fur  Ti^ita/m  Hirer  at  Ti/sita/Hi. 
[ThU  talik-  la  a|n>1i<nti]r  only  fnun  Au»rii»l  20.  1899,  U>  Olober  30.  1900.) 


bcffCS 

CHIWf 
height. 

Gniiiri' 
height. 

lilt-bury.. 

HMIM 
h.lglil. 

DMdMBJB. 

2.6 
2.7 
2.8 
29 
8.0 
3.1 
a  j 
a.  a 

8.4 
3.6 
3.6 
8.7 

Srrtmd'frrt 
2 

! 

10 
12 
14 
16 

IX 
24 

Art 

a.  8 

8.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.4 
4.* 
4.7 
i  - 
4  9 

$troiui-J^t 

39 
48 

m 

72 
90 
110 
IM 
153 
180 
210 
246 

Fret 

4.0 
4.1 
6,2 
5.3 
V  1 
5.5 
5.6 
4.7 
5.6 
4.9 
6.0 
4M 

820 
375 
410 

f*7 
675 
763 
H.VI 
937 
1.025 
1,112 

Ptrl. 
6.2 
6  3 
6  4 
6.4 
6.6 
6.7 
6.8 
6.9 
7.0 
7.1 
7.3 
7.J 

Srcmt-/rr1. 

1.875 
1,462 

1.6M 
I.68J 
1.734 
1,612 
1,900 

1,9*7 

2.074 
2,1«2 

Ettimaleil  monthly  dim'harge  i<j  T\\tita\ta  Hirer  at  Tipilaiia,  UW. 


Iilx'tmrxr. 

Total. 

Month-V 

IlbrhaCKr. 

Tnul. 

Mnxl 
inn  hi. 

Mini 
in  1  in. 

Jtemi. 

M«l. 

Mini- 
mum. 

Han. 

IN*. 

■<*r  J,rl 

12ft 
36 
4 
16 
TOO 
4U2 
930 
3,230 

Vr./r.f 

87 
> 
4) 
0 

18 
280 

.Vr.£rt. 
77.0 
16.6 
u  : 
St 
121.0 
062.0 

Acrrtttt. 
4.376 
1.020 
29 
231 
7  JlKl 
40. 7181 
88.4911 
121.690 

OttuuM  

Srr.  J,rl. 
5.580 
:■■  rail 
2,630 

He. /ret. 
2, 910 
3,140 

1,  IT,. 

Srr.  feit 
4,040.0 
3.640  0 
1.9JO- 1) 

Arrr/rrt. 
•tt*.  110 
716.600 
119,9011 

1199. 

1,470 

940 

1,310.0 

•  — :  - 
5.1,200 

gsss— 

«I»| 

910  2,045.0 

5,5-0 

1.308.0 

858.748 

S.  IX*.  222,  B8-S  18 
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EMfmattri  monthly  divharge  of  7\>i7«/>a  Jitter  at  Vpilapa. 


1X9*. 

SrpU'lDlit-r 

October  

November  ... 
DWB  ber.... 

I... 

1! 


M.m 

mum. 


.Sn-./«f. 

5 

7 
,:n 

Kit 
824 


31.1 


Mm  I 


Mean. 


Srr.ftrl. 
3  0 

2  0 
to 

MJ.O 

308.0 


IilNchariie. 


1.0 
4.5 
101. 5 
612.  7 
.414.0 


2.0 


148.0 
hi  i 


94.0 


Arrejr*. 
87 
•Ml! 

*.244 

M.4.KI 
31.505 


76.571 


IS, 724 

4,232 


MM 

March  

A(irll  

May  

June  

July  

A>.IKO«l  

Septinilier . 
October  


Total. 

M«xl- 

mum. 

Mini- 
mum. 

Mcm. 

Mfr.  Jrti, 

Me  r<r( 

SK.ftrl, 

Aertterl. 

66 

4.7 

24.0 

I.M4 

IS 

.4 

8.0 

47» 

17 

.« 

6.0 

309 

Hi 

12.0 

173.0 

10.277 

LM 

mo 

919.0 

46,400 

1.S48 

749.0 

974.0 

49.900 

m 

7«2.0 

«OI.O 

47.667 

2.801 

832.0 

1,417,0 

W.917 

2,«04 

0.2 

400.0 

289,514 

KKCSIMKK  OK  LAKK  MCAKAOtA. 


The  rise  and  fall  of  tho  lake  is  tho  most  important  element  in  the  measurement  of  the  water 
supply  to  the  summit  level  of  the  canal,  the  rate  of  inflow  and  of  evaporation.  To  obtain  this 
element  with  the  greatest  possible  accuracy,  four  gauge  rods  were  established  at  approximately 
equal  intervals  on  the  margin  of  the  lake,  at  Sapoa,  Granada,  San  Ubaldo,  and  Fort  San  Carlos, 
upon  which  daily  observations  were  taken. 


Ihiilii  titration  of  Ijtkr  Siearagun  n*  mdintlnl  hit  Ihr  guwjr  nxl  ii/  >«/<<« /or  (hi-  tjeitr  1899. 
JKlcTatlnii  ill  n-m  ill  nnl,  iuo.02  feel.] 


I..,. 


I.. 
2.. 
S.. 
4.. 
ft.. 
«.. 
7.. 

».. 

10.. 

11.. 
12.. 
13.. 
14.. 


17.. 
1H.. 
19.. 
20.. 
21.. 
22.. 


». 

n. 
n. 


July. 


Aujt. 


102.  S6 
102.  ii 
102  86 
102.SK 
HK.40 
102. 12 
102.42 
102,52 
102.  S3 
102.49 
102.  68 
102,  d 
102. 6N 
102.  m 
102.6*1 
102.71 


102.64 
102.  00 
102-  R 
102  H 


102.64 

toe.  m 

102.  68 
102.64 

102  rm 

102.49 
102.00 
102.  48 
102  49 
102.02 
102.49 
102.00 
102.64 

n*.1  m, 

102.09 
102.71 
102.74 

102.  7J 
102.84 
102.84 
102.97 

103,  12 
103. 12 

lue. 17 

108.24 
108. 26 


-•   |  'I  . 


i  ci  2a 

103. 19 
1(0  21 

1042:1 

10X24 
103  26 

iob.ih 
mi  2i 

103. 28 
103.28 
103  24 
103  22 
103  20 
103  21  I 
103  21 
103.17 
1UB.  19  ' 
103.  19 
103  21  : 
103  20 
IUH  27  ! 
10tl.  29 
100.  34 
103  38 
103. H4 
103.37  ! 
103  34  | 
IUH.34  r 
103  :a  \ 
:ni  ;tj 


Oct. 


los  34 
ia» 

IU3 .34 
103.3.4 
103.34 
103.  315 
KB.* 
I*  17 
103  37 
10!  38 
101.48 
I'.fc.  I  i 
103.67 
103.69 
103.71 
103  75 
1(8.82 
103-81 

lai  no 

103.  84 
103  91 
103-  91 
103.91 
103.91 

ioj  m 

104. 12  | 
104.28  I 
104.81 
104.37 


104.33 
101.  S3 
104.  SI 
1IH  .v, 
104.81 
101.27 
104.28 
104.  .1 
104.41 
104.54 
104.44 
104.47 
104.64 
104.  .42 
I31..V 
104.43 
104.61 
104.49 
104  40 
101  .42 
104.49 
104.43 
104.46 
11*4.  V. 
104.46 
104.57 
104.63 
104.64 
104.71 
104.96 


104.94 
104.97 
104.97 
104  US 
106.  14 
104.98 
104  94 
104.91 
11*4  N» 
1IH 

104.91 


104.94 
104.97 
104.  tO 
104.91 
1IH.S8 
104.87 
104  *« 
104.74 
104.77 
104. 64 
104 

104.74 
104.73 
104  64 
104.64 
104  64 
104.  (0 
104.42 
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I 

2.. 

X. 
1. 

».. 
«.. 
7  . 
«.. 
*.. 
10.. 

«... 

12.. 

\t 
I*.. 
16.. 

n.. 
w... 
w.. 


An'lif  eleraliim  of  //ilr  .YiVarojrui  <u  indirnini  hg  the  gauge  rod  nt  So/toa  for  (he  pear  19O0. 
[Rlerallon  ,,f  ii-m  of  rod:  January  1  to  July  31,  100.02  (rot;  Aiuriwt  I  to  December  SI.  97.19  feet.] 


Jan. 

Feu.  Mar 

A  or 
Apr. 

jia> . 

June. 

Jlllv 
JUI>- 

• 

AlUJ 

tfi'ttC 
M|ti. 

Oct 

irec. 

tut  49 

loll" 

10X26 

102.  16 

l'-il.5* 

102. 03 

102. 65 

104. 04 

101.59 

105.53 

107.89 

106.(8 

11M.  47 

lot.  OH 

103.25 

102. 53 

101.55 

102.  10 

102.67 

104.07 

104. 56 

105. 76 

107. 39 

106.77 

104  ■ 

1(13 

iox  2* 

102.  33 

101. 55 

102  05 

102. 66 

104  OH 

104.  5H 

105, 76 

107.3" 

106.77 

IIM.  M 

1(13.  TO 

103  ,11 

102. 2* 

101.  63 

102.  UM 

102. 71 

104. 1H 

104. 66 

U15. 9i'» 

107.  35 

106.75 

101. 52 

1 .1...  «.'■ 

lix^.24 

102,  2i 

101 . 

tirj.  if 

i  ifj  ;  1 

104. 17 

104. 73 

105. 

107.27 

106.75 

104.51 

10S. ».' 

I0O  17 

102. 3(1 

101.62 

102. 11 

102.  83 

104. 22 

104. 6H 

105.  W 

107.29 

106.76 

104.  47 

103  K 

103.11 

102.  25 

1  i!  61 

|i*2.  02 

11(2  •■! 

104  26 

104.  63 

106. 17 

107.  31 

106  75 

Ml  42 

Ha!  7* 

I0H  13 

102.  18 

101.41 

102. 22 

Ilr2. 

104.28 

104. 66 

106. 19 

107.31 

106, 77 

IIM  :.. 

1(1.1.  W 

ion. 11 

102. 1* 

101.53 

102. 2ft 

102.  W 

104.31 

104.72 

106. 17 

107.33 

106.79 

1IH.SS 

1(0.77 

108.00 

102. 1« 

101.37 

102.2)1 

108.  CH 

104.37 

104.61 

106.23 

107.37 

106.84 

iM.  re 

10X78 

102.93 

102.  17 

101.40 

102.  34 

1(0. 16 

104  3H 

101,70 

106,27 

107. 411 

106, 7» 

104.79 

K0.6H 

102  n 

102. 13 

101.  35 

102.  35 

1(0.9 

104.  39 

IIM.  76 

106. 2H 

107.  38 

106. 77 

11M.». 

103  71 

102.  H3 

102.  (r. 

Ml  » 

3' 

1(0.  H 

104.34 

101.73 

106.32 

107  37 

106.78 

104. » 

ICO.  TO 

102.  HI 
103.75 

102.06 

101.34 

102.  43 

103.44 

104-40 

104.74 

106  32 

107.34 

106. 7S 

104  SI 

103.57 

102.00 

101.20 

102.46 

103  > 

104  47 

104.72 

106  34 

107.28 
107.23 

106.72 

104  36 

103  57 

102.73 

102.00 

101.21 

102.45 

1(0.67 

104. 13 

104. 7)1 

106.35 

106.74 

104.2* 

1M-.  V 

102.70 

101.96 

101.23 

102.4)1 

1(0.  m 

101.  SH 

104. 86 

106.51 

107.23 

106.70 

104. 36 

ICO.  59 

102. :« 

101.95 

101.25 

102.46 

103.51 

104.40 

104. 88 

106.4* 

107. 13 

106.74 

104.21 

10X72 

102.75 

101.8* 

101.31 

102.46 

10X88 

1H  32 

105.01 

106.60 

HIT  IK. 

106.73 

nn 

ICO.  A3 

102.71 

101.  tr, 

101  35 

102.5(1 

103.90 

104.  an 

IIM.  95 

106.  V. 

107.(0 

106  77 

104.  SO 

ICS.  It 

102.79 

101.  84 

101.33 

102  Mi 

1(0.97 

104  31 

IIM.  92 

106  61 

107.(11 

106.75 

104.  in 

ICO.  40 

102.74 

101.M2 

101.41 

102.  tS 

1(0. 98 

101.  41 

104.96 

106.90 

107.03 

106.66 

104.14 

IC0.42 

102.72 

101.77 

101.33 

102.49 

1(0.  M 

104.46 

104  97 

107.17 

106  99 

106.66 

104.  ID 

103.32 

102.  57 

101.76 

101  SH 

102,67 

103.77 

104.55 

105.11 

107.35 

106.91 

106.64 

104. 10 

ICO.  36 

108.55 

101.62 

10l.4i; 

102.  63 

10X96 

104.56 

105.09 

107.42 

106.92 

106.68 

104. 10 

10X34 

102.50 

101.61 

101.  fin 

102.52 

1(0.95 

104. 60 

105.11 

107.  SH 

106.98 

106.67 

104.04 

10X42 

102.  48 

101.63 

101.60 

102.49 

104.00 

104  56 

105.14 

107.36 

107.01 

106  57 

104.04 

103.29 

102.47 

101.64 

101.72 

102.60 

ICQ.  93 

104.  55 

105, 16 

107  35 

106.97 

106.58 

\m  •>! 

id, 

1(0.90 

102.  41 

101.6O 

101.79 

102.59 

103.97 

104.56 

105.  as 

107. 38 

106.92 

106.55 

102.  46 

101.60 

101. 9* 

102.59 

ICO. » 

104.56 

105.51 

107.36 

106.93 

106.53 

102.  51 

.02.13 

10X99 

104.  57 

107.36 

106  47 

r»y. 


of  hike  \,carngua  at  induvUtd  by  the  gongr  rodnt  (irnnailn  for  the  year  JH9H. 
[KleTKtlon  of  »mof  rod.  100.37  feet) 


1 

2.. 
S  . 

«.. 
»... 
«.. 
7.. 
8.. 
».. 


....  ... 


17., 

n.. 

|: 

a.. 
22.. 

23.. 

24.. 

25. 

26.. 

27.. 


In".  ,-7 
10V67 
105.67 
105.67 
in".  1-7 
|,V,  1:7 
105.77 
106.77 


r*i>. 

Mar. 

Apr. 

May. 

June. 

July. 

Sent. 

Oct 

Nov. 

Dee. 

106.77 

105.02 

104. 17 

108.27 

102.47 

102.37 

102.67 

103.27 

103  37 

104.77 

101.  H7 

105.  77 

104.87 

101.07 

103,77 

102.47 

102,37 

102  77 

1(0,27 

103  32 

104.77 

106.07 

II.-,  77 

104.87 

104  07 

103.27 

102.  47 

102.37 

102.67 

103.27 

103.37 

104.22 

106  07 

106.87 

104.87 

104.07 

103. 17 

102.37 

102. 47 

102.67 

10X27 

103.82 

104.  17 

104  97 

105.87 

mi.-; 

104.07 

103. 17 

102.37 

102.47 

102.67 

103.27 

10X37 

104.27 

106.07 

106.77 

104.  87 

104.07 

103.17 

102,47 

102  87 

102,67 

103.32 

108,87 

KM,  27 

106.08 

10ft  77 

104. 91 

104  07 

103.07 

102,47 

108.37 

102.67 

102.37 

103.47 

104. 17 

104  87 

1UA  .67 

104.87 

104.07 

108.(17 

102. 47 

102.37 

102.57 

10X22 

103.52 

104.27 

104.  82 

106  57 

104.77 

103.97 

103.01 

102-37 

102.27 

102. 57 

ICO.  27 

10X87 

llll  57 

104.97 

105.57 

104.67 

103.97 

102.97 

102. 47 

102.27 

102,  67 

10X17 

108.42 

1  It*  57 

104.97 

106.  57 

104.57 

103- »7 

102.87 

102 

7.7 

102.  17 

lOJ  (17 

10X27 

103.37 

104.67 

104  -7 

106.67 

lot.  57 

103-77 

102. 87 

102 

M 

108.07 

1(12.67 

10X22 

108.  42 

101.6-2 

104  77 

106. 57 

104.57 

103. 67 

I'M  < 

102 

■: ,' 

102.07 

102.67 

1(0.17 

103.42 

104.57 

104.87 

105.47 

104. 57 

10X87 

102.82 

102 

(7 

102  17 

102.67 

1(8  17 

108,67 

104.62 

104.87 

105.47 

104,57 

10X67 

102.  77 

102 

17 

102.27 

102,  ',; 

108  07 

103. 67 

104. 57 

104  87 

106.47 

104. 57 

108-67 

102  77 

102 

^7 

102.27 

lnj, 

ICO  07 

108.  Ii7 

104.47 

105  07 

105.47 

101.57 

10X57 

102.  72 

102 

17 

IM.27 

102.62 

102.97 

103.67 

104.47 

104-97 

106.37 

104.67 

10X67 

102.67 

102 

.'.7 

108.27 

108.67 

1(0  07 

109  67 

104.47 

104-97 

105.37 

104.47 

103  57 

102.67 

102 

17 

102-47 

102.67 

1(8  17 

108.77 

104.57 

ICM  -7 

106.47 

104.47 

103.62 

102.67 

I02 

67 

102.37 

102.  W 

103.62 

10X  67 

101.  17 

I04  H7 

106.17 

104.42 

103. 47 

102.  m 

102 

.'■J 

102.77 

102. 57 

103.37 

103.67 

104.57 

I'll  87 

105.  17 

104.27 

103.67 

102  1.7 

102 

i: 

108.67 

102.67 

103.37 

10X87 

104.57 

101.77 

106.  17 

104.37 

10X67 

102.  6-2 

102 

1: 

108.67 

102,67 

10s.  :r? 

103.  87 

104.  ,7 

Ml  77 

105,17 

104.32 

10X67 

102.67 

102 

47 

102-37 

102. 67 

1(0.32 

108.97 

104.57 

104  77 

106.  12 

104.27 

10X47 

102.  V. 

102 

57 

102.47 

102.77 

ICO.  42 

103.97 

104.57 

|U4  37 

106.12 

104.27 

10X37 

102.57 

102 

i: 

108 .57 

103  I'- 

103.47 

104  07 

104.67 

104  57 

105  07 

104.17 

103. 37 

102.  57 

1(12 

••7 

102-  57 

ll*.  07 

103.47 

104  17 

104,67 

104  57 

104.97 

104.17 

10X37 

102.47 

102 

47 

IOZ67 

103. 07 

10X62 

104.27 

104.67 

104  57 

104.17 

10X87 

102.  47 

102 

31 

102  67 

100.87 

103.42 

104.27 

104.67 

104.47 

101. 17 

103.32 

102.  47 

102 

3; 

102.67 

103  37 

1C8.S7 

104  77 

104. 87 

104.47 

104.17 

102.47 

102-67 

103.32 

IIM.  87 

104.  47 
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Da?. 


i 

1., 

4. 

5. 
I., 
7., 

•., 

i" 
11 

I  J. 
U 
14., 
V, 

I*.. 

i;  . 

»., 


27.. 

■a 


of  hiit  X^iniffU'i  at  indicated  by  the  gauge  rwl  at  (Iranada/iir  Oie  year  1900. 
HlWHtaO  of  nroof  md;  Ji.nu.rr  t  n.  April  li.  100.37  tret;  April  7.  96.44  feeL] 


Jan. 

ttm. 

Mur. 

Apr. 

M«>. 

J  um-. 

July. 

All*. 

Sri*. 

(let. 

Nov.  Ihr. 

101  47 

103.97 

I0U.47 

102.  17 

101.74 

102  31 

102. 74 

MLM 

104 

64 

Iu6  :« 

10"  'A 

in"  11 
Hi. .  14 

104.47 

im  v: 

100.47 

102  17 

101  74 

102.31 

102.74 

101.31 

104 

'i 

I0S  19 

107  51 

104.  97 

N13.  V7 

lai  37 

1112.  47 

101.64 

102.39 

102,  79 

104  34 

104 

M 

105  59 

11 

1*'.  .1 

104.37 

lILi.  r. 

10i  27 

102.37 

101  M 

21 

102  -1 

104  34 

1IM 

m 

loft  « 

107.  44 

107. II 

104.  37 

103.  VJ 

103.27 

102  17 

101. SI 

102.21 

ll'V  -1 

104.41 

101 

M 

105.74 

107  34 

|(I7  Ol 

104.  47 

im.  v7 

103  37 

102  47 

101.  94 

102.  19 

102.  VI 

104.44 

104 

»l 

105.94 

107.  31 

1,17  u| 

104.  37 

103  V7 

im  in 

102.  44 

101.  M 

102.21 

102  W 

104  44 

104 

-1 

105  04 

107  U4 

IU4  37 

103.97 

103-37 

102.  II 

101.  §4 

102  11 

1«2.  M 

104.  44 

104 

•1 

106.04 

107!  44 

-1 

104.37 

103.77 

103  37 

102.  1 1 

101.74 

102.21 

102.  *J 

104.  M 

104 

94 

105  M 

107.44 

106.91 

104.  37 

10S.77 

103  37 

102.34 

101.74 

102.  M 

103.21 

104.  lH 

101 

.'1 

IU6  11 

107.44 

100.94 

104  37 

103,77 

103.87 

102  .'I 

101  w 

m  m 

103  44 

104,74 

104 

.'1 

106  21 

107  II 

106,  94 

104.37 

103.77 

loci.  87 

102.21 

101.  Ill 

lutiM 

1113.49 

104  74 

104 

.'1 

105.41 

107.  54 

106.94 

104.37 

10S.77 

103  37 

102.  VI 

101.64 

102.49 

103.  (A 

104  Kl 

194 

94 

.    106.  M 

107.54 

IUi.94 

104.37 

103.77 

103  37 

102.24 

101.44 

102  M 

106.  64 

kh.h 

104 

M 

1  ►/,  .>; 

107.71 

MMi 

KM.  SI 

103  47 

103  27 

102  .  34 

101.44 

102  '.I 

108  .  M 

1CM  1*4 

106 

II 

105.61 

Ii."7  71 

Im  M 

104.  27 

103.17 

1GB  17 

102.34 

101.41 

102.  M 

108  M 

I'.i 

1116 

04 

105.74 

107.  64 

im  7i 

104.17 

103.37 

103.17 

102.21 

101.34 

102.59 

103.  M 

10IM 

lor, 

H 

lo&9. 

107.64 

KM.  74 

104  17 
104. 17 

103,37 

102.14 

101  34 

102.  r« 

103.94 

104.91 

105 

.u 

107.01 

107.74 

106.74 

103.37 

UK  1(7 

102,  11 

101  34 

I02.r* 

103.94 

104  94 

105 

04 

107  11 

107.64 

1  .'1 

toi.  i: 

:ku.  37 

ICU  77 

102. 04 

101.30 

102.  04 

108.  »4 

104  94 

lOf. 

)i 

in?  2i 

107  W 

IK,  M 

101.  17 

10.1.37 

IIK-97 

102.01 

101  41 

102.  71 

104.04 

104.94 

105.21 

107  34 

107.01 

106*4 

104.17 

103.47 

lot 

102.01 

m.M 

102.71 

104.04 

106  01 

10ft 

21 

107-3; 

107.54 

106.  »l 

104.13 

103,  17 

HI  *-, 

m.M 

101.54 

102  71 

104  14 

106  01 

105.21 

107.31 

107.44 

106.  M 

104.17 

103.  47 

102.77 

mi,  tn 

101  Ml 

KB.  79 

104,  14 

ia-»  04 

lir,  .'1 

107  31 

107  44 

106.  M 

104.17 

103.17 

102. 77 

tto.fi 

ioi.  i M 

102.71 

104.14 

las  u 

105.21 

107  31 

107.41 

106  .  M 

104.  17 

103.37 

102.  Iff 

101.  91 

101.  M 

10271 

104. 14 

I0VII 

in',  21 

107.3; 

107.  41 

106.  m 

104,  17 

103.47 

102.  77 

ML  if 

102  19 

102.119 

104,14 

10ft  11 

105.24 

107.41 

107.34 

106.79 

104.07 

103.37 

102.  ,'i7 

101  M 

10214 

102.  74 

104.14 

ton  m 

105.21 

107.44 

107  34 

106.79 

108.97 

102.67 

101.74 

102.11 

102.  74 

101.11 

104  01 

105 

107  41 

107. 34 

106.  M 

im  »7 

102.57 
102.47 

101.74 

102.19 

102.74 

104  21 

10V  04 

1  Oft  XI 

107.41 
107.41 

...?:» 

106.  M 
106.144 

M  M 

104.24 

105,01 

Daily  elrrntinti  <>/  Isikc  Xienragva  at  indicated  by  the  gauge  rod  at  San  I'tialdo  fur  the  year  1S9U. 

[Dtniioa  <>f  ■*»  ,.r  n»i.  96-90  to**.] 


1. 
%. 
a. 
«. 

S: 
7. 

H. 
». 
10 

8: 

13. 

14. 

10. 

HI  - 

17. 

IS. 

19 

30. 

SI. 


Jiinr. 


21  . 

». 
w 

27. 


102.50 
102.  35 
102.115 
102. 60 
102  H 
102.40 
102.  M 
102.  45 
102.  4K 
102  311 
102.27 
102  4-. 
102.  55 


July 

Aug. 

B*J>t. 

Oct. 

Nor. 

Dec 

102.  S5 

102,71. 

103  37 

108.4* 

104. 37 

106.11 

102,  0 

102.73 

103.34 

103.45 

104.42 

106.10 

102.  m 

102- 6* 

103.86 

103.46 

UM.3H 

106. 15 

102.  47 

102.67 

103.31 

100 

52 

104  37 

10ft. 02 

102, 17 

102-  72 

108.  85 

103 

M 

104.40 

104.94 

102.  SI 

102.71 

103.81 

108, 

V, 

104.42 

104.93 

102.33 

102-72 

103.811 

103 

64 

104 

1 1 

104.92 

102.  12 

102.72 

103.41 

108 

it 

IOI 

IS 

104.95 

1  <:  27 

102  67 

103.86 

103 

54 

104 

„: 

104.96 

102.30 

102  65 

103.  87 

108 

tv 

104 

't 

104.  ■ 

102.40 

102.70 

103  33 

103 

•1 

101 

104, 

102.  > 

102-70 

103.29 

101 

to 

104 

1IU.95 

102, 32 

102  '  7 

103.80 

108 

fit 

104 

101.  W 

102. 3-i 

102.67 

103.84 

103 

74 

104 

.vl 

11 11  98 

102.37 

102.66 

103.27 

103 

104 

1/ 

104  ,n 

102.43 

102-66 

103.25 

103 

'■A 

104. 

H 

104. K3 

102.35 

102. 65 

103,25 

1 1 1  j 

104. 

54 

104.7* 

102,40 

102.70 

103.24 

im 

104. 

''1 

104.74 

102. 17 

102  67 

IIXI.  211 

103 

104. 

63 

104,67 

102.40 

102.68 

103.26 

103 

M 

104. 

1 1 

104.70 

nr.'  1: 

102.77 

103.81 

108, 

ft 

101 

K 

104.71 

102.  VI 

102  711 

103,85 

103 

:'/ 

in! 

68 

104.72 

102.70 
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.STATION  AT  KORT  SAN  CARLOS. 


A  gauge  was  established  at  this  point  by  Lieutenant  Hanus,  U.  S.  Navy,  January  4,  18t»8. 
It  was  simply  a  graduated  stick  driven  in  the" sand  in  shallow  water  and  supported  by  two  stakes 
in  the  form  bf  braces.  On  March  IS  a  more  substantial  gauge  was  placed  in  deeper  water  and 
tirmly  fastened  to  the  iron  remains  of  an  old  wreck  of  a  Vandcrhilt  steamer  about  a  quarter  of  a 
mile  north  of  the  town  of  San  Carlos.  It  was  driven  as  far  as  possible  into  the  mud  and  fastened 
with  twits  and  cable  to  the  iron  wreck. 

Bench  mark  No.  1  is  on  the  highest  point  of  the  shore  end  of  the  stranded  boiler  and  is 
12.933  feet  alx>ve  the  zero  of  the  gauge  last  described  and  9.78  feet  above  the  zero  of  gauge 
established  by  Lieutenant  Hanus.  From  the  8th  of  March,  when  a  special  observer  was  sti ' 
at  San  Carlos,  rainfall,  evaporation,  temperature,  and  humidity  observations  were  taken. 
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108  Til 

114  -.s 

104.94 

106.74 

IH  a 

106.65 

104.96 

104.41 

103. 78 

102.98 

102.30 

102.42 

103  (I! 

104.  61 

104.97 

105.75 

106.  a 

106.67 

106.02 

104.43 

103  74 

102-96 

102.20 

102.44 

103.  7B 

104.57 

106.06 

106.73 

106.  a 

kM  a 

104.93 

104.43 

i'u  M 

108.92 

102.14 

102.63 

103.79 

104.60 

106.08 

106.76 

106.  a 

m  B 

104.94 

104.  43 

103.73 

108.  H6 

102.12 

102.4V 

103.88 

104.70 

106.  or. 

106.79 

106.1* 

KB 

104.  88 

104.  42 

101.73 

102. 83 

103.11 

102.48 

Si 

104.67 

106.06 

106.71 

1W.  22 

106. 46 

104.79 

104.38 

108  63 

102.77 

102- 09 

102.  48 

103  .  H» 

104.65 

106.  U 

106.73 

106.21 

li*  .54 

104.  ■ 

104.30 

108.64 

103.  M 

108.08 

102.48 

IU3.W 

104.64 

106. 19 

106.71 

106.  a 

106.67 

104.  *7 

104.11 

103. 02 

109.  M 

108.04 

102.44 

108.99 

104.60 

106.  a 

106.75 

n«.  .1 

W,  :.i 

104.  HO 

104.41 

108.61 

102.76 

101.96 

108.  41 

103.98 

104.74 

10ft.  44 

106.74 

106.46 

106.4* 

104.76 

104.32 

103.  68 

108.74 

108-03 

IlXt  47 

103.98 

104.73 

105.44 

106.  HI 

11*1  12 

106.49 

104.75 

104.29 

103.47 

102. 69 

101  97 

108.48 

§3 

104.73 

105.48 

106.  68 

108.47 

106.47 

101.7* 

104-33 

103.06 

10X44 

104.80 

106  43 

106.86 

106.50 

106.40 

104. 7R 

104.21 

102.68 

102.01 

103  47 

104.04 

104.83 

105.48 

105.92 

106.50 

Ul.  14 

104.  a 

104.21 

103.62. 

102.13 

108.47 

104.07 

104.78 

106.67 

106.08 

108.67 

106.41 

104.  H4 

104. 16 

'ibxa 

102.61 

102.10 

10X40 

104.78 

106.67 

106.14 

106.51 

106  39 
106.41 

104.97 
104.90 

104.14 
104.06 

103-80 

102.44 

102.11 

102. 65 

8  3 

101.78 

106. 56 

106.16 

106.44 

102.40 

103. 16 

103.70 

104.17 

104.  H3 

B  i 

106.13 

106.62 

E  '7 

104.  H2 

!£S 

Ml  M 

103.43 

103.91 

104.85 

104.63 

105. 71 

106  24 

106.40 

B  i 

104.73 

Sl2 

103.87 

103.43 

102.40 

XrJ.  97 

104.83 

104.77 

106.44 

106.  a 

B  '7 

101  1-1 

104.  OH 

111.1 

10X45 

102.61 

103.01 

104.32 

104  80 

106.74 

106  36 

■a  | 

..*....•■•**••••• 

104  71 

104.04 

108.30 

103.43 

1IB.67 

101.09 

104.  a 

104.81 

105.72 

106.35 

loe.  a 

•■••■•••••■••■•a* 

104.70 
104.69 

104.06 

102.99 

102  44 

108.  55 

1(31.04 

104.14 

104.78 

106.  a 

k.  36 

'''ioi'M" 

106.  a 
iw.  a 

103  94 

103.19 

102.42 

108.49 

103.16 

101  3!" 

104.  KS 

106.63 

106  38 

106.40 

104.67 

103.98 

108. 12 

108.37 

102. 56 

108 .30 

104.46 

104.82 

106.74 

106.34 

106.68 

118,  27 

104  .VI 

103.09 

Ml  :<.'! 

103.46 

103.  42 

104  36 

104.94 

104.76 

1(8.  II 

ln-.Hll 

106.38 

mi  -.1 

108.10 

102.33 

102.46 

108.47 

104.64 

104.96 

106.76 

106.41 

106.70 

BS 

104.67 

102.97 

103.40 

.......... 

104.61 

104  96 

106.  a 

■  ■■■■ 

Digitized  by  Google 


.«  rv.r  Mi—fAl 


«  90 

IUN(H 

> 

- 

• 

JUM 

t 

- 

VULV 

« 

AU 

«UIT 

KTOfltt 

.-.  in 

OCTOM* 

LlMHl 

■>  JO 

pB 

- 

- 

- 

- 

- 

r 

/ 

H. 

- 

... 



> 

:o 

/ 

-> 

/ 

FIO.  3-€LEV*TK>N  OF  LAKE  NICARAGUA. 


Digitized  by  Google 


REPORT  OK  THK  ISTHMIAN  CANAL  fOMMlSSION. 


295 


Daily  elevations  of  lake  Nicaragua,  attained  by  averaging  the  daily  elevation  at  indicated  by  gauge*  at  San  Carlo*,  Cranada, 

Sau  I  lialdo,  ana  Sa}to>t  fur  the  yetir  I899.<i 


Lmi  • 

* 

' 

Feb. 

Mar. 

Apr. 



May. 

• 

July. 



Aliir 
Aiilf. 

Oct 

Not. 

IHt. 

106.23 

106. 78 

lll'i.  ui 

104. 10 

11X1.  AS 

102. 41 

102.35 

102. 69 

'1  (1.    1  1 

103. 46 

104. 37 

las  02 

 -  

106.  08 

105.  70 

104. 8S 

104.00 

lOtl,  29 

102. 46 

102. 35 

102. 69 

108.38 

103.41 

104.35 

104.06 

*  

106.  19 

106.  69 

101,85 

104. 02 

103. 31 

102. 43 

102. 38 

102. 70 

103. 33 

103. 46 

104.33 

104.00 

105,  97 

106.  68 

104.90 

105.  IS 

103. 19 

102. 35 

102.  44 

102.  68 

10a  31 

108.41 

104. 33 

104.01 

106.  Ill 

106.  HI 

104.  8.5 

10X96 

11X1.  24 

102.311 

102.  41 

102.6ft 

iiu.:e 

108.44 

104.38 

106,03 

106.  IS 

106.  OH 

104.79 

104. 01 

103.02 

102.  1* 

102.87 

102.69 

103.32 

108.46 

104.37 

104.99 

106. 00 

106.68 

104.92 

,  c.  ■ 

100.  09 

102.  IS 

102.35 

102. 70 

103  31 

103.48 

101.36 

101.92 

106,  Oft 

106.  H 

1M.  73 

103.94 

103.  00 

102. 63 

102  36 

102.  CI 

103.32 

108. 4" 

104.41 

104.91 

106.  IM 

106.  H 

104,65 

103. 7H 

1IK.97 

102.46 

102.27 

102  M 

103.32 

108.47 

Ml  > 

104.96 

J*  

106.00 

106. 58 

101.6* 

103.  86 

102.  m 

102.4a 

102.31 

102. 61 

103.29 

103.48 

104.57 

104.96 

106. 08 

105.65 

lot..* 

103  82 

102.89 

102.68 

102  28 

102.  71 

103.29 

103.  52 

101.59 

104.91 

106  04 

106  (11 

104  64 

103.  69 

102.  KM 

102,47 

102, 21 

102,67 

\as  26 

103  65 

104  68 

104  90 

106.1)!! 

11A39 

104.  54 

lm.ia 

102.  70 

102.64 

102!  24 

102.65 

Hi  •> 

lOtl!  57 

104:  > 

104:  "9 

108.00 

106.25 

104.47 

103.70 

102.74 

102.62 

102.36 

I02.O 

10X26 

103.73 

104.64 

104.91 

106  i  1 

106.10 

104.  M 

103  62 

102  72 

102. 53 

102  38 

102. 62 

103.21 

103.89 

104.44 

104.90 

HV. 

106.  40 

104.49 

103  69 

102.72 

102.66 

102.38 

102.  63 

103.  II 

103.88 

104.49 

104.91 

HlS.'JH 

106.  Ml 

1  in  IS 

103.  Kl 

102.  73 

102.  V. 

102.3,1 

102.49 

103.14 

103. 86 

104,63 

104. 89 

u  

106.09 

106.  X0 

101.  W 

103.63 

102.72 

102.66 

102. 36 

102  63 

103.17 

108.80 

104.64 

104.86 

■  

105  99 

106.26 

1M  47 

103.60 

102.70 

102.60 

102.44 

102  67 

10X16 

103.81 

101.48 

104.78 

30  

106-  04 

106.32 

104. 50 

103 .67 

102.  <!1 

102.76 

102.41 

102.68 

103.  *i 

103.84 

IM.f* 

104.82 

21  

106. 92 

106  20 

104. 44 

108.48 

102.  64 

lirj..'.- 

102  .1 

102  m 

1(U  31 

108.  86 

101,67 

104.75 

22  

104.93 

106.17 

104.  34 

10X40 

102.61 

Ii>2  '•• 

102.  M 

102.69 

103. 33 

103.96 

101.60 

104.72 

ios  vi 

106.11 

104. » 

103  47 

102.60 

in.'.  V. 

102.  69 

102.71 

103.37 

104.01 

104.64 

104.78 

i»  ™ 

106.1ft 

104.32 

ICR- 40 

102.66 

102,49 

102  Mi 

102  80 

103.38 

104.07 

104.64 

104.71 

104.  76 

106.11 

104.29 

103.37 

102. 62 

102. 49 

102. 68 

102.86 

103.39 

104. 10 

104,70 

104.63 

106.71 

106.  19 

104.21 

10X33 

102.66 

102.46 

102.80 

10EI.O7 

103. 44 

104.14 

104.67 

104.66 

106. 74 

106.  OS 

104.  15 

103  34 

102.  S3 

102.45 

102.67 

103  2: 

103.42 

104. 24 

104.72 

104.(12 

»  

106  7ft 

104.89 

104.3) 

103-33 

102.  :.7 

102,36 

102  69 

103,22 

103.41 

104.37 

104.79 

104.59 

9  

106.72 

104. 19 

103. 32 

102.42 

102.43 

102  68 

108.27 

103.41 

104  .Ui 

3:8 

104.  67 

M  

106.71 
106. 75 

104.17 

103. 24 

102.43 
102.  V. 

102.  11 

102.71 
102,73 

103.31 

103.42 

104.38 
104.39 

104.62 
101. 53 

«  

104.19 

108. 29 

«Jaii.  1-23,  Ban  Carlui  mute.  Jitli.  24-Junt  17.  »v.  mttv  of  S»u  < 'arlosaud  Gmniwln  {aiipn.  June  18-July  15,  »v,  mar  of  Kauire*  «t  Han 
Carlo*.  GranaaV  «n<l  San  Vh»lno.   July  16-t>ec.  31,  «rtn«(«  ot  (CRiifrra  «t  San  Carlo.,  Oran«d».  *in  Ubalao.  and  Snpoa. 


Daily  elendion  of  lake  Nicaragua,  oUaineii  by  atrraging  the  ilaily  elevation*  »  indicalnl  by  gauge*  at  San  Carlo*,  Granada, 

San  lltaldo,  and  Sapoa  /or  ttie  year  J900. 


Day 

Jan. 

Feb. 

Mar. 

Apr 

May 

1  llll 

July. 

Sept. 

Oet. 

Not. 

Vte. 

104.65 

108.96 

ioa.2>< 



102. 42 

101.75 

102.14 

KB.  66 

104. 12 

104.73 

106  49 

107.12 

106.91 

S... 

101. 40 

103.95 

103.23 

102.37 

101.72 

102.16 

102.71 

104. 10 

104.71 

106. 70 

107.12 

106.90 

8. 

101.46 

103  91 

108.23 

102,33 

101.69 

102. 17 

102.79 

104.11 

104.75 

106.78 

107. !» 

106  87 

1... 

101.  43 

108.92 

103. 17 

102, 28 

101  63 

102. 17 

lori  8i> 

104.11 

101.79 

105.  89 

107.36 

106.89 

4... 

KM.  44 

108.  92 

103.09 

102.27 

101.59 

102. 17 

102.73 

104.  22 

104.83 

106.91 

107.36 

106.89 

«, 

104.44 

103-87 

103.11 

1(T2. 30 

101.66 

102.22 

102  « 

101.  31 

104.82 

106.98 

107.  SS 

106.81 

7 

101,40 

103  85 

103.  IS 

102.27 

101.  66 

102.21 

102  96 

101.33 

104.79 

106.20 

107.32 

106.83 

«... 

101,38 

108.87 

lOtl  1 

102.29 

101.52 

102.32 

102.93 

104.32 

104.81 

106  IS 

107.31 

106.79 

9  . 

KM.  42 

108.80 

:o.i 

102,2.5 

101. 54 

102.40 

108.00 

104.36 

KM.8.S 

10*  18 

107.32 

106.74 

10 

104.37 

103.78 

103. 06 

MB.  21 

!'  1  M 

102.18 

10X21 

104.38 

104.84 

106.211 

107.30 

106.78 

11 

101,39 

103  74 

108  03 

nr.'  17 

1"!  50 

102.48 

103  33 

104.13 

101.83 

106.31 

107.35 

106  79 

104  37 

10X74 

108.  («i 

nr.'  >. 

101.12 

102.48 

103  43 

104.45 

104.86 

106.37 

107. 8.5 

106.78 

104. 40 

108.70 

1011  ui 

102.09 

101.17 

102.  44 

103. 42 

104  46 

KM.  84 

108  43 

107.33 

106  80 

106.76 

101.30 

103  69 

108.  M 

102.11 

101. 18 

102. 18 

103. 68 

104.51 

104.81 

106.44 

107  34 

15 

101. 3-: 

103  61 

;iv 

102  10 

101.13 

102.46 

103  69 

104.48 

104.81 

106.17 

107.82 

106  78 

104,. 10 

103  60 

102  92 

m.M 

101.37 

102.  47 

108.66 

104.47 

104  -< 

106.50 

107.80 

106.76 

104.27 

ion. .53 

tltt.89 

101.94 

101.38 

102.50 

103.78 

104.62 

104.91 

106  63 

107.29 

106  71 
106.68 

104.28 

103.52 

109.82 

101.98 

101.33 

102.64 

103  78 

104.51 

104.94 

106-66 

107.30 

104,25 

I  f,  CI 

102  77 

101,97 

101.36 

102  M 

108.89 

104.48 

101  »4 

106.60 

107.27 

106.76 

1'H  21 

103.45 

102.77 

101.94 

101  51 

102.64 

1«J  89 

104.57 

105. 03 

106.75 

107.22 

106  77 

101.20 

103. 45 

102.(19 

101.91 

101.41 

102.  no 

110.97 

ID4.  66 

t:i; 

106  96 

107.22 

106.73 

104. 18 

103. 42 

102  67 

101.91 

101.49 

102.63 

IBS.  96 

104. 6.' 

Ill1'    I  ' 

107  07 

107.17 

106.73 

1H.  17 

103. 43 

102.67 

101. 90 

101  16 

108.63 

104  02 

104.65 

104.09 

107.24 

107. 16 

106  71 

101. 16 

103  41 

102.  62 

1111.87 

101  46 

1(12  67 

MLN 

104,66 

105.  H 

107. 32 

107. 12 

106  69 

104.  18 

103.41 

102.  t.j 

101.86 

101.68 

II'.'  ',] 

104.  «1 

104.62 

105  '.I 

107  37 

107.12 

106  69 

101. 15 

103.29 

■M  u. 

101.  86 

101  72 

102. 63 

104. 06 

104.71 

1U5.  19 

107  37 

107.11 

106.67 

101. 12 

108.36 

108.61 

101.86 

102,60 

KM  I'M 

104.70 

104.  18 

107.42 

107.OS 

1'  •  PI 

111!  10 

103.28 

102. 73 

l;,]  1. 

101.87 

102.65 

104.06 

104.70 

104.20 

107.41 

107.04 

106  63 

».. 

104.00 

102. 51 

101.75 

101.99 

102.64 

104.04 

104.72 

10S.3U 

107  41 

107.03 

106.64 

103. » 

108.52 

101.76 

102  09 

102.43 

101. 09 

104.73 

104.43 

107.39 

108,99 

108.63 

108, » 

102.44 

102  12 

104.09 

104.76 

107.39 

106  59 
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RKPOBT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 

Lift  uj  tlitchutyt  tunuurtmrtit*  mmlr  im  Frio  Rirrr. 


H>'lr..ir  raptor 


;■..« 

Marl  li 
Mar.  27 
Apr.  4 
Apr.  15 
Apr  Li 
May  6 
Mav  17 
May  18 
June  16 
July  10 

Sop!.  H 
-<|,l.  17 
Oct.  I 
Nov.  1 
Sot.  II 
Dec.  li 
Dec.  IS 
Dec.  a 
lire.  SI 

two. 

Jul.  1 
Jan.  1* 
3)1 
H 
4 
Hi 
.'I 


Jan. 
Feb 
Miir 

Mnr 
Mar. 

Apr.  2 
Apr.  1U 
Apr.  17 
Apr.  30 
May  12 
May  i 
Juuc  21 
July  13 
July  29 

Mil!  I- 

as-.'s 


II 


..I... 


K  H.  Motrin. . 

....do  

....do  

....do  

....do  

....do  

i".  Hayraati  

A.  AhrlliiK  

 do  

W    W  K  hlM'HI  . 

....do  

II.  W.  Durham.. 

....do  

....do  

ll.O.Hclalrr.... 
 do  

....do  

 do  


H.  R.  No.  1 

....do.... 


H.<i.  Hcl.lcr. 

II. S. Reed  .... 

r.  Hayrnan  . . 
 do  

H.C.  Kurd.... 

C.  llaj man  . . 
 do  

H.C.Hurd.... 

<:.  Hayrnan .. 

 do  

 do  

 do  , 

 do  

U.li.UeUler. 

 do  

 do  

 do  

 do  

 do  


....do  

KM*  Mo.  1  

....do  

....do  

B  and  B.  No.  1 . 

I'rire  No.  61  

I  rii  ,.  No.  VI!  

....do  

PrleoNo.34.... 

 do  

 do  

....do  

...do  

Price  No.«3.... 

 do  

....do  

 do  


Price  No.  M.. 
6S.. 


Price  .V;  6 

...'.<lo'. 


Price  No.  63.... 
Price  No. to.... 
Price  No. 63.... 

....do  

....do  

....do  

....do  

B.and  B.  No.  1. 

 do  

....do  

....do  

....do  

....d<  


hefcht 


5.17 
5.75 
1.7.'. 
4.12 
1.07 
3.71 
.1. 40 
H  .  40 
6.46 
2.14  I 
2.02 
3  15 

f>.m 

10.00 
*  k; 
12. 6S 
11.00 

io.  m 

10  Itfi 
10. » 


Area  or  Mean 
MN'tlnn.  velocity. 


2.320 

i.«w 

1.7VI 
1.920 
1.704 
1m;.; 

1.  KCJ 
2,021 

2,013 

2,  Sft 
2,547 

2,4» 
2.  Ml 
2.4KI 


FX.  per  drr 

0.  71 
,7» 

<9< 
71 

1.47 

.73 
u 
.71 

.8! 
1.3S 

1.  Ik 

i.ou 

1.61 
2. 00 
.90 

tn 

1.96 
1.71 
i*s 

2.20 


2.940 

2.  liS*  i 

2.1.41 

2.400 

2.171 

2. 2MB 

2.274 

2.  \*~ 

£  Ml 

2.040 

2.082 

2,  tXJlt 

2.210 

2,3X3 

/.Ml* 

J,»n 
■i.m 

2.7*2 
.VIM 


XI3 

L58 
.87 
m 
.", 

,n 

.34 
(•> 

.42 
(•) 

.30 
1.87 
1.57 
1.82 
2.44 
1.88 
1.7* 
2,02 


Str./irL 
2,314 
1  •  .7 
1,154 
1,323 
2,517 

.". 

1,202 
1,364 

:;,'«.« 

4:2*4 

\,itj 
SB 

8.  IBM 
5.849 
5,465 
6,  HOB 
6.504 


4. 21* 
.•  2119 
1.47a 
1  :m 
1.45* 
1.645 
742 

1.065 


4.121, 

S.757 
5.140 
7,145 
5,  Tuf, 
5,015 
6.147 


t'ana*  Klvor. 
Do  


Do. 
Do 
Do 
Do. 
Do. 
Do. 
Do. 


Do  

Do  

Do  

Canitai.  Hirer. 
Do  


Do. 

Do... 
Do... 
Do... 
Do... 
Do 

Do... 
Do. 


Mar 
Mar. 
Mar. 
Apr. 
Apr. 

May 

May 
Mav 
May 

Fell 
Feb. 
Mnr 
Mar. 
Apr. 
Apr. 
Apr. 
May 
May 
May 
May 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
May 

1  Hacienda*  River  i  Feb. 

Do   Feb. 


Do  

(inaJincqntl  River. 

Do  


D 
I  ■ 

Do. 
I- 


Do.. 
Do.. 
Do.. 
Do.. 

£: 

IK, 


Fel 
Mar. 
Mar. 

"I 


c 

6 
■ 

: 
<. 
r. 
4 
4 
I 

4 

2 
4 

212 
246 
166 
1» 
116 
73 
67 
73 


1.16 
1.14 
1.06 
1.16 
1.17 
1.17 
1.06 
I.  II 
1.11 
2-07 
1.11 
1.18 
1.08 
1.18 
I. SO 
1.34 
1.32 
1.07 
1. 18 
1.16 
2.36 
.17 

B 
.44 

.4)1 
.32 
1.00 
1.32 
.» 
1.16 
1.07 
1.16 
1.26 
1.16 

i! 


charge. 


Stc.  JML 

n 
» 

10 
» 

c 

7 
6 
« 
4 
« 
4 
121 
18 

is 

111 


N 
« 
8 

7 
62 
2 
1 
2 
2 
1 
4 

2*2 
209 


184 
93 
7H 

"1 
m 
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H... 
pa., 

Ik.. 


IX,. 

Dv  

Do  

Do  

Do  

Union  River  . . 

Du  

Do  

MuluU'  Hirer. 
Meiut  River  

Ho  


Apr.  n 

A|>r.  II 

Apr.  21 

May  4 

May  15 


Apr. 
Apr 
Apr. 
May 
May 
May 
May 
rVll. 
V  h 
Feb. 
Feb. 
Mar. 
Mar. 
Mar 
Apr. 
Apr. 

Do   Apr 

Do   May 

Oroal  River   Feb. 

Do   Feb. 

Do   Mar. 

Do   Mur 

Do. 
Do 
Do. 
Do. 


no. 

i 
1 


Do. 


..do.... 
May  2* 
May  31 
Feb.  9 
Feb.  32 

Feb.  & 
Feb.  9 
Feb.  11 

Feb.  21 
Feb.  26 
Mar.  13 
Mar.  17 


So 

I 

S: 


.......... 


.RiVer. 


Mi 
Apr. 
Apr. 

& 

May 
May 
May 

Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
..do 
Mar. 
Apr. 
Apr. 
Mar 
Mav 
Feb, 

Feb. 
Mar. 
Mar. 
Mar 

APr' 

m«> 

May 

Feh. 
Feb. 
Mar. 
Mar, 
Mar. 
Apr. 
Apr, 

£ 

May 

May 

Teb. 
Feb. 
Mai 
Mar 
Mar. 

Apt: 

May 
May 

May- 
May 

Feb. 

Feb. 
Mar. 


Am  of 

Mean 

I>i»- 

WMTtltlU. 

veloeity. 

eharge. 



Nj./ret. 

w 

rr.  per  jrr. 
1.24 

.*<•  }'<!. 
65 

57 

1.35 

:.. 

■ 

1.S7 

55 

44 

1.13 

51 

M 

let; 

156 

57 

1.30 

114 

■ 

1.22 

99 

70 

1.32 

92 

19ti 

2.  Hi 

417 

.44 

1 

3 

.40 

1 

0 

0 

0 

0 

5* 

2. 34 

124 

108 

.46 

2.40 

60 

49 

117 

:» 

2.35 

71 

27 

'2.30 

81 

17 

2.02 

X> 

■ 

1.4C 

5ft 

H 

1.39 

It 

M 

1.42 

49 

» 

1.40 

40 

33 

1  39 

48 

H 

1.27 

44 

■ 

2.34 

190 

i-' 

.95 

40 

40 

.•I 

33 

47 

■'. 

39 

40 

.52 

21 

44 

.77 

34 

43 

.75 

32 

40 

.75 

30 

3H 

.74 

2H 

40 

.72 

29 

40 

.71 

2" 

M 

1.70 

96 

37 

1.87 

M 

32 

l(W 

55 

24 

1.85 

45 

21 

2.00 

42 

23 

1  Ni 

42 

23 

l.H 

41 

21 

Lia 

34 

a 

1.85 

34 

15 

Lit 

24 

19 

1.72 

84 

ie 

1.74 

27 

92 

2.M 

2fl2 

RH) 

1.26 

!i5 

440 

LM 

478 

385 

1.01 

3*9 

144.4! 

.55 

941 

337 

.73 

2K2 

1.119 

.71 

790 

1.237 

.72 

H93 

1.047 

.53 

552 

1.069 

.50 

5JI9 

»77 

.119 

674 

9*9 

.98 

96» 

24 

17 

11 

1.C8 

12 

9 

.53 

5 

7 

.48 

3 

3 

.57 

2 

8 

.44 

1 

2 

.38 

.in 

4 

.49 

2 

19 

1.11 

21 

41 

1.07 

44 

34 

1.  A) 

41 

31 

1.35 

42 

23 

1.30 

37 

2H 

LM 

3d 

25 

I  12 

35 

22 

1.50 

33 

21 

1.40 

»l 

21 

1-50 

81 

29 

1.87 

18 

24 

:  22 

30 

M 

2.58 

220 

146 

.54 

79 

99 

.53 

52 

81 

.08 

53 

75 

.71 

58 

a 

1.21 

55 

42 

1.  19 

50 

40 

.a 

48 

19 

1.24 

49 

41 

;  x 

49 

40 

1.20 

48 

102 

1  30 

134 

278 

2.34 

9 

.90 

» 

■ 

65 

5 

.*? 

\ 
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Litt  nf  dinrhargr  uuamiremmt*  to  determine  the  dry  teaton  inflow  to  l/nkt  Nicaragua,  I  WO — Continued. 


Dale. 


iMirdlmw  River— Continued. 

Do  


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Arm  of 
hvUou. 


Mar.  17 

Mar.  30 

Apr.  i 

Apr.  H 

Apr.  ih 

Mir,  i 

May  n 

Do                                                                                                            May  IT 

Do                                                                                                                                    May  81 

Tepenaa-ua  Sape  River                                                                                                       Mar.  8 

Do                                                                                                                   Mar.  31 

Do                                                                                                                           Apr.  II 

Oct                                                                                                                           Sir  1 

Do                                                                                                                           May  22 

Tirol!  River                                                                                                            Feb  11 

Do                                                                                                                   Feb.  24 

Do                                                                                                                           Mar.  U 

Do                                                                                                                   Mar.  IB 

Do                                                                                                                   Apr.  4 

Do                                                                                                                   Apr.  U 

Do                                                                                                                   Apr.  18 

Do                                                                                                                   May  11 

Do                                                                                                                   May  l" 

Do                                                                                                                                    May  W 

Tule  River                                                                                                                      Feb.  8 

Zapotc  River                                                                                                     Feb.  2 

Do                                                                                                                   Feb.  15 

Do                                                                                                                           Mar.  ? 

Do  i  Apr.  19 

Do                                                                                                                   Apr.  26 

Do                                                                                                                   Apr.  » 

Do                                                                                                                   Apr.  20 

Do                                                                                                                           May  IS 

Do                                                                                                                   May  14 

Do                                                                                                                           May  lft 


4 
4 
b 
« 
4 
4 
t 
3 
■ 

m 

a 
&» 
< 

169 
10 
9 
& 
12 
4 
4 
4 
5 
7 
■» 
•Ji 
221 
192 
JM 
413 
US 
268 
879 
162 
871 
M 


Maui  Dij 

velocity,  clianre. 

fl.pcrtK.  .S«-./rrt. 


Estimated  monthly  flow  into  Lake  Xicaragua  in  ezeet*  of  evaporation. 


■mo*. 


January  4-31,  Inclusive. 
February  

V  .T.  Ii  

May'.! !    111., 1111! ! !.! 

JllUe  

July  

AlUTUM  

watiTawai  i  

October  

November  

December  


1«* 


Tuial  lor 


January .. 
February  . 


March . 

April  

May  

June..  .. 

July  

Auaiut  

September. 
October.... 
November . 
December  . 


The  year  . 


January  ... 
Pchruary 

Marrh  

April  

May  

June  

July  

Annual  

September, 

Oclnbcr  

November . 

Deefmbat . 


two. 


MOftd  In  lake 


Arrrttet. 

-  MA,  40(1 
-l.21H,<a» 

l.«27.W 

\.an.w> 

+  842,709 

•  l.*4fl,W0 

-  I.9N0,2M> 
4)  DM,  KB 
4  I.  MM,  3D 

•  1.199,600 

t  ao9.su> 

-  496.000 


Outflow. 


The  year  . 


4-2.w4.20u 


-I, 

—I, 

-I 

-l, 

-i 

+ 

+ 

+1. 

+ 

4  1 

+1 


HI  3,  76U 
*37.  440 

332.  w 

Ht»,H0Cl 

I  >l.  :«J 

171.JM0 
M2.  160 

aw,.w 

247.  SJO 
Mtl.*KO 
123,360 
K6S,*D 


-3.  H36.640 


1.02*.  1*0 
-1.H61.SW 
-l.M40.W0 
1.3U.HJ0 
+  704,4*0 
4-  T-i  f.  I 
+  2,970.240 
f  I. 256.6411 
4-1.294,720 
4-8, 731,  M0 
-  7CI,<0» 
■  761.600 


Aerr-fett. 
+  1.0X2,400 

4- 
•4- 


•J^,  Nil 

*a,a.v 
724. ICO 
728,300 
.      144],  000 
-4-  1.190*0 
.+  1.202.2(0 

4-  t.ais.eoo 

•  I, 440.6OD 

-  1.612.000 
+  1,640.  WO 


4  13,  30",  100 


i  44::,  sa 
1.164,774 
1.103.600 
K96,0t» 
TUX,  M>4 
7«6.«» 
HS1.716 
944.463 
l.trjl.iatt 
1.116.681 
1.211.0** 
LWLS4 


►  12.676,344 


Acrr-fett. 
+  866.000 

-  294.IN00 
964.  Mt 

-  612.600 
+  1,066.000 
+  2,6».iyi0 

-  8,171,100 
-4-  2.069. 000 

-4-  3,  m.  wo 

•  2,640. 10U 

*  2, 121.800 
4)  1.046.000 


•  1(1.202,300 


+     129. 4»l 

-  4M2,<*6 

-  229.3(0 

-  912,792 

-  906. 976 
4-  8B6,«W 
+  1.433.«7A 
4-  2.010.  TBI 
4-  1.309,213 
4-  2,«4M,J*l 
4-  2.384,44* 

-  893,464 


I  H.939.T04 


l.ost.  2W 
<C48.»ft* 

7SV608 

«a,2K6 

•771.212 
741.117 
1.07:1.149 
1, 2m.  7116 
1.266.473 
1.7.-.2  IU.7 
1.672.231 
l,6iVt,9K9 


•  66.132 

-  614, 84V2 

-  S24.SI7 

-  C70.  :m 

+  l,t76.64R 
4-  1.621.757 
4-  4,043.3*0 
4-  2,646.876 
f  i  -(,1.1*1 
4-  5,41*4.307 
+■  VI7.03I 
4-     mi. 36» 


+  3.W2.240        4-1S.4W.271  -H7.JW.6ll 
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Elrmtim,  of  Lake  Nkarayua  if all  «*,ter  had  >«eu  held  fcy  a  dam  at  SnbaU*,  ]&>!). 


Day. 

;»„ 

K.I. 

Mar. 

Apr. 

May. 

June. 

July. 

Al«. 

Srpl. 

Oct. 

Sot. 

Iks,.. 

106. 36 



106,61 

106. 30 

106.05 

IUS.67 

10ft- 25 

106.5* 

106.36 

107. 5ft 

10*.  19 

io*. e* 

110.96 

105. 13 

106.  50 

10*.  ax 

106.00 

106.71 

105.30 

106,61 

106. 3H 

I07..Y, 

1CH.  16 

100.0* 

111.03 

106.26 

106. 51 

106.57 

106.01 

la',  76 

10ft  20 

IDA.  6ft 

106. 41 

107. 57 

10» 

23 

109.69 

111.0* 

106.07 

106.  H 

106  34 

10ft.  !>3 

10f>.6ft 

106.22 

106.71 

106.30 

107. 57 

108 

it 

109  71 

111.03 

106.  22 

106.  M 

106.31 

106.  Iff 

106.72 

106.27 

106.71 

106.43 

107.60 

ION 

109.78 

111.08 

1116.  29 

106. 47 

106.27 

106.0ft 

106.51 

106. 3B 

106.6* 

106  46 

107. 61 

I0K 

'.~ 

109.7* 

111.06 

106.  Iff 

106.  59 

106. 42 

106  06 

1(>'i  1 1 . 

106-36 

106.67 

106.4* 

107.61 

106 

32 

109.80 

111.01 

106. 26 

106,60 

106.2ft 

106.01 

106. 

106.  45 

106.6* 

106. 43 

107  63 

10* 

SI 

109.87 

111.02 

lOti.  31 

1116.  62 

106. 19 

106.87 

105.51 

106.  40 

IKV  '.1 

106  46 

107.64 

106 

34 

110  06 

111.09 

10 

106. 31 

106. 66 

106. 22 

106.  06 

106  44 

10ft.  43 

106,67 

106.47 

107.  63 

108 

37 

110  OH 

111.11 

n  

ioo!x5 

106.  5ft 

1061 16 

10ft!  tM 

10V  46 

10ft  64 

IDA.  (i6 

106. 66 

107.  lift 

106 

13 

110.12 

111.  11 

106,34 

106, 63 

106.14 

10ft-  83 

10ft.  46 

10ft.  4ft 

105.61 

106.53 

107  64 

ine 

1* 

110. 13 

111,10 

«.... 

106.34 

1 0ft!  44 

106.17 

106.77 

106. 3.S 

105.64 

106.65 

106.52 

107!64 

ill* 

M 

no.  u. 

111.11 

u.... 

106.  3ft 

106.  tt 

106.21 

106.  87 

nr.  ii 

WY58 

105.  7* 

106.  ft2 

107-  67 

ion 

0) 

111.13 

111. 15 

16  

106.38 

106.3* 

106,24 

loft,  m 

lOfi  34 

10ft.  5ft 

106.  Ill 

106.  U 

107-65 

106 

HI 

110.15 

111.16 

106.  82 

106.61 

106. 17 

106.711 

106.  35 

105.60 

106.  W 

106.54 

107.60 

10* 

88 

110.13 

111.1* 

106.41 

106  « 

106. 14 

106.  84 

106.37 

1  r.  •  1 

!!>•.  7;« 

106.61 

107  60 

10H 

88 

110  19 

111.18 

t= 

ion.  55 

ion.  is 

106.24 

105.66 

106. 38 

105  62 

1116,6.1 

106.  57 

107.  M 

ion 

SI 

110.22 

111.18 

106.4? 

lm.  15 

106  20 

10ft  sr> 

106. 37 

106.  4* 

106.  S3 

106.61 

107-611 

10II 

<7 

J 1'  >  28 

111.12 

106.  M 

106.61 

106.26 

106.  K4 

toft.  29 

105  8ft 

106.  92 

106.66 

i07  8* 

108 

■ 

110.30 

111. 1* 

71.... 

106.  «4 

1116.  42 

106.21 

106.77 

106.33 

105  68 

106.06 

LOO  66 

107  8ft 

106 

>■ 

110  11 

111.14 

22 

106.  IH 

106.41 

106. 12 

10V  76 

106. 31 

106,62 

106.07 

tOli.TO 

1M7  89 

100.07 

110.36 

111. 18 

.-.J 

106.47 

106.40 

106. IK 

106. 7K 

106.32 

l.i.  ... 

106.11 

106.76 

107-96 

100.  U 

110.42 

111.16 

106  ,m 

106.  46 

106.14 

105.72 

II..  .-J 

106.63 

106  13 

106.  Sft 

107.  ■ 

100. 23 

110.46 

111.16 

luc  an 

106.3* 

106. II 

106.13 

106.70 

106.27 

105.64 

:i.'  in 

m  < 

in*  02 

lov 

-M 

110.53 

111.10 

24 

106. SI 

106.  OK 

105.68 

106  32 

105. 63 

106-20 

107. 16 

108.  10 

109.34 

110.52 

111. 14 

27 

106  .  40 

106,37 

106. 02 

106. 71 

106.31 

105.  ra 

...  2!i 

107.33 

108.09 

100.  46 

110.59 

111  13 

106.44 

106.25 

106.00 

106.70 

105.36 

106.56 

10*.  S3 

107.35 

|  K  <>, 

10*.  61 

110.6* 

111.13 

»... 

106.43 

106.09 

106  71 

106.22 

106  65 

106  33 

107.41 

Kis  :i 

100.62 

110.71 

111.12 

» 

106.44 
106.  ■ 

:::::::::: 

106.  W 
106.13 

10ft.  6ft 

lor..  24 
IDA  is 

1115.67 

106.  :w 

106.41 

1D7.  It 

10H.  13 

109.66 
109.6* 

110.  VI 

11100 
III. 12 

11.. 

107.47 

Klrvntion  o  f  hike  Siearagun  if  all  iratcr  had  heen  held  hy  a  dam  at  Snlmliu,  IMO. 


lTy. 

Jan. 

Peb. 

Mar. 

Apr. 

May. 

Jump. 

July. 

Aug 

Sept. 

4*71. 

Not. 

Dm 

104.57 

104.55 

104.31 

103.83 

109.52 

101.2ft 

105.16 

107.1* 

10*  48 

109.90 

112,76 

113  16 

104.54 

104.66 

104.28 

10X79 

109.61 

104/28 

106.22 

107.  1* 

108.48 

109  89 

112.79 

1IX  IS 

104.52 

104.  M 

104.30 

103-  76 

103. 49 

104.S) 

106.31 

107.  22 

108.64 

110.14 

112.7S 

11X15 

104  51 

104.57 

104.26 

103-73 

109.  14 

104.11 

10ft.  34 

107. 2S 

108.60 

110  39 

112.7* 

113.20 

i  

104. 51 

101.59 

1114.18 

103.73 

109.41 

104.32 

106.2* 

107.39 

108.66 

110.44 

112.82 

11X23 

«  

104.56 

104.66 

101  21 

103,77 

108.49 

104.38 

10ft  41 

1117.  M 

108.67 

110.54 

112.X2 

11X17 

104.64 

104. » 

104.23 

lift  76 

103.40 

104.3* 

106.64 

107. 6S 

108.66 

110.79 

112.84 

113.22 

•  

104.  64 

104.  > 

104.26 

1UB-79 

1U3.  37 

101.61 

l'.i-  M 

107.57 

106.70 

110  80 

112.89 

113.21 

»  

104  60 

104.62 

101. 22 

103. 76 

108.  12 

104.61 

10ft.  65 

1117  ... 

108. 7» 

110. 88 

112.90 

111  19 

10  

104.  S5 

104.52 

104.21 

103.73 

108.40 

104.70 

105.86 

107.67 

1418.77 

110.8* 

112.91 

113.  26 

104.61 

104, 

104.20 

103.  70 

108. .« 

104,71 

106.99 

107.74 

108.78 

111.02 

112.99 

11X80 

12  

104.  61 

104.52 

104.  t9 

10X711 

108.31 

104.72 

106.11 

107.7* 

108.82 

111.11 

113.02 

11X32 

104.65 

101.50 

104.21 

101  61 

108.37 

104.70 

106  H 

107.  n 

108.83 

111  20 

113.03 

113.37 

104.57 

104.60 

104.20 

103.67 

108.39 

104  74 

106-49 

107.8* 

1U8.82 

111  23 

113.07 

11X37 

104.61 

104.43 

104,19 

103-68 

10S..V. 

1IM.  72 

10*.  13 

107.87 

1  is  M 

111.28 

113.  Ok 

113.39 

104.61 

104.42 

104. 1ft 

10X68 

108.30 

101.76 

106.42 

107.** 

108. 9-1 

111  31 

113,0* 

I  IS.  42 

104.00 

101.37 

104.13 
101.07 

103. 64 

103.32 

101  >1 

10*  56 

107.95 

1  is  98 

111  .60 

11X11 

11X40 

1  *  Mlllk44U***lt*l 

IMS* 

108.  2* 

104.87 

106.  68 

107.96 

109.04 

111.56 

113. 16 

11X40 

iim!6i 

104.31 

104.03 

10X69 

103.  H 

104.91 

106.71 
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SAN  JIAN  KIVKK. 

The  San  Juan  Hiver  is  the  sole  outlet  of  Luke  Nicaragua  and  its  tributary  drainage  basin.  Its 
total  length  from  the  lake  to  the  sea  is  l-J-2  miles  and  it  is  usually  navigable  for  light-draft  river 
steamers.  It  leaves  the  lake  at  Fort  San  Carlos  at  an  altitude  varying  from  about  »7  feet  to 
alNrjut  110.  Its  eour.se  for  a  distanc  e  of  27  miles  is  through  a  low  swampy  country,  relieved  by 
occasional  hills.  Through  this  course  the  river  is  sluggish  and  receives  several  tributaries  of 
small  discharge,  which,  in  the  dry  season,  are  practically  still  water.  The  principal  of  these  are 
the.  Melchora,  M4»dio  Queso,  Palo  de  Arco,  ana  Negro.  *  The  tirst  tributary  of  importance  to  the 
San  Juan  River  is  the  Sabalos,  which  enters  from  the  north  and  empties  27  miles  east  of  Fort  San 
Carlos.  About  half  a  mile  below  the  mouth  of  the  Sabalos  are  the  first  rapids,  called  "Torn 
liapids."  These  rapids  are  caused  by  litiwlders  and  gravel,  probablv  brought  into  the  river  by 
the  Sabalos  in  former  times,  but  do  not  seriously  obstruct  navigation  "except  in  times  of  extremely 
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low  water.  Below  this  point  the  San  Juan  receives  the  waters  of  a  few  streams,  the  principal  of 
which  are  the  Poco  Sol  and  the  Santa  Cruz.  Ten  miles  below  Toro  Rapids  occur  the  largest 
rapids  on  the  river,  at  Castillo  Viejo.  At  this  point  the  river  falls  about  5  feet  in  a  few  hundred 
feet,  and  steamers  are  seldom  taken  over  the  rapids  except  in  high  water.  A  railroad  about 
2,000  feet  long  is  provided  for  the  portage  of  freight  and  passengers  on  the  right  bank  of  the 
river. 

Below  Castillo  are  the  Diamond.  Balas.  and  Machuca  rapids,  the  latter  being  12  miles  from 
Castillo.  All  of  these  rapids  admit  the  passage  of  river  steamers  except  at  extreme  low  water. 
Below  Machuca  there  are  no  more  rapids.  The  river  is  deep  and  sluggish  for  a  distance  of  about 
15  miles  to  the  point  where  it  receives  the  waters  and  sediment  of  the  San  Carlos.  This  river  is 
tho  largest  tributary  of  the  San  Juan,  rising  far  to  the  southward  in  the  mountains  of  Costa  Rica, 
and  bearing  such  a  volume  of  sediment  that  a  delta  has  been  built  up  at  its  mouth  and  from  this 
point  to  the  sea  the  San  Juan  is  a  shallow  stream  with  sandy  shifting  bed.  Twenty-five  miles 
farther  down  the  Sarapiqui  empties  into  the  San  Juan  from  Costa  Rica,  being  the  tributary  next 
in  size  to  the  San  Carlos,  and,  like  the  latter,  bearing  large  quantities  of  sediment  in  times  of 
flood.  Eight  miles  Mow  the  mouth  of  the  SarapKjui  the  San  Juan  assumes  decidedly  tho 
character  of  a  deltaic  stream  and  sends  out  a  small  tributary  known  as  the  San  Juanilto,  which 
meanders  through  the  swamps  to  the  northward,  and,  after  receiving  the  drainage  of  the  Deseado, 
reenters  tho  San  Juan  4  miles  altovo  its  mouth.  Five  miles  below  tho  exit  of  the  San  Juanillo, 
or  103  miles  from  Lake  Nicaragua,  the  main  .stream  of  the  San  Juan  separates  into  two  large 
distributaries,  the  larger,  called  tho  Colorado,  flowing  eastward  directly  to  the  Caribbean,  and 
the  smaller,  or  lower  San  Juan,  meandering  to  the  northeast  and  finding  its  exit  into  the  ocean  at 
Greytown.  Between  the  mouth  of  the  Colorado  and  the  lower  San  Juan  another  distributary, 
called  the  Taura,  finds  its  way  from  the  lower  San  Juan  to  the  sea. 

The  principal  obstructions  to  free  navigation  of  light-draft  river  craft  from  Greytown  to 
Fort  San  Carlos  consist  of  the  shoal  character  of  the  lower  San  Juan,  especially  in  times  of  low 
water,  and  of  tho  rapids  lying  between  Machuca  and  the  mouth  of  the  Sabalos.  For  purposes  of 
a  ship  canal  the  river  also  requires  deepening  below  the  mouth  of  tho  San  Carlos  and  between 
the  Sabalos  and  Fort  San  Carlos. 

The  only  portion  of  the  river  which  is  suitable  in  its  present  state  for  a  ship  canal  Ls  the  part 
from  Machuca  to  a  point  a  short  distance  above  Boca  San  Carlos,  or  about  15  miles  out  of  122, 
and  even  here  some  dredging  must  he  done  and  two  sharp  liends  eliminated  to  permit  the  safe 
passage  of  the  largest  ships. 
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SAN  J  IAN  KIVKU  ABOVE  LOS  SABALOS. 

A  record  has  been  kept  of  the  discharge  of  the  river  at  this  point  ever  since  January,  1898. 
The  station  used  during  1808  and  a  portion  of  181)9  was  found  objectionable  in  some  respects, 
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especially  showing  evidence  at  times  of  being  affected  by  high  water  in  the  Sahalos  River,  which 
enters  the  San  Juan  half  a  mile  below.  In  October,  i899,  a  gauge  was  placed  farther  up  the 
river  at  the  mouth  of  an  insignificant  tributary  called  Farina.  The  discharge  at  this  point  is  the 
same  as  at  that  previously  occupied,  there  being  no  tributaries  between.  This  gauge  was  con- 
nected with  the  bench  mark  of  the  precise  levels  showing  the  zero  of  the  rod  to  be  at  elevation 
90.794  feet  above  sea  level. 

In  October,  1899,  a  gauge  rod  was  placed  on  the  right  bank  of  the  San  Juan  one-half  mile 
below  the  cast  end  of  Isla  Grande,  near  station  121  of  the  river  survey.  The  zero  of  this  is  95.29 
feet  above  sea  level.  Occasional  readings  were  taken  of  this  gauge  when  convenient  to  compare 
with  those  observed  at  Los  Sabalos  for  determining  the  slope  of  the  river  between  the  gauges. 
Kight  cross  sections  were  measured  between  these  points  at  known  gauge  heights,  by  Mr.  II.  C. 
Hurd,  showing  the  average  cross  section  of  8,714  square  feet  with  too  Isla  Grande  gauge  roil  at 
4.9.  Cross  section  No.  8,  which  occurs  just  above  Isla  Chiea,  a  mile  below  the  upper  slope  rod, 
gives  an  area  of  8,799  square  feet 

Daily  gauge  height  n/ Sun  Juan  Kirrt,  Mil  fViwiiiY,  tnon. 
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8.M 

III  .7 

10,20 

11.20 

11.68 

11.37 

»-7ft 

t.Sl 

6.74 

8.85 

7.81 

8.61 

9. 16 

in  ;u 

10.  la 

11.40 

11  70 

11.41 

».7ft 

•.82 

ft.  77 

8.87 

7.86 

8.81 

9.71 

10.46 

10.  I  S 

11.76 

11.72 

11.40 

t.74 

•  35 

8  77 

8.84 

7  H 

8.77 

9.40 

10.29 

10. 12 

11.  50 

11...- 

11.45 

•.72 

9>26 

ft.  HO 

8.27 

7.»5 

8.76 

9.65 

10.20 

10.14 

11.44 

li  at 

11.39 

•,7ft 

•Lift 

ft.  79 

8.82 

7.92 

8.75 

9.57 

10. 15 

10. 2U 

11.31 

ii  -:. 

11.41 

».?» 

•t  211 

a.  77 

8.83 

7.98 

8.72 

9 .00 

10. 10 

10. 19 

11.27 

11.67 

11.65 

•.74 

»  29 

1  71 

8.26 

7.96 

ft.  80 

10.21 

10.03 

10.14 

11.23 

11.40 

1I.4U 

•  70 

».24 

a  7\ 

N  'U 

a  m 

l».  I«i 

y  hi 

in  it 

IV,  II 

1 1  •>! 
11.  *l 

11. 

■  1.  91 

»,70 

•  21 

a.  71 

8  IS 

8.08 

8.63 

9.66 

10.29 

10.14 

11.26 

11.52 

11.62 

».6ft 

•.24 

a.  78 

8.19 

8.00 

8.66 

10.61 

10.03 

10.35 

II.  2* 

11.52 

11.3ft 

».71 

•.23 

8.6ft 

-  10 

8.02 

9.13 

10, 1ft 

9.»» 

10.26 

11.29 

11.53 

11.36 

».»7 

»  .19 

a  a\ 

8.0» 

7.96 

9.81 

10.07 

9,»7 

10.  a 

11.32 

11.52 

11.35 

*  SO 

•  ID 

a.  6a 

8-14 

7.97 

8.94 

10.07 

10.01 

10.43 

11.42 

11.53 

11,38 

9.64 

9.12 

8.6a 

a  15 

7.97 

8.82 

(.88 

10.02 

10.39 

11  58 

11.53 

11.36 

9.60 

9  12 

ft.  52 

a.  20 

a.  oo 

ft.  77 

».?8 

10.10 

10.32 

12.66 

11.54 

11.32 

».6I 

•.10 

ft.  61 

MS 

8.00 

8  77 

9.79 

10.24 

10.52 

12.75 

11.56 

11.29 

».» 

•.OA 

I  ..J 

8  15 

7.95 

8.78 

9.K7 

10.14 

10.52 

12.41 

11.61 

11.25 

9.  ay 

».  IS 

a.  ao 

8.  11 

8.01 

8.75 

9.85 

10.14 

10.51 

12.21 

11.4ft 

11.22 

9.58 

•.06 

a.  5* 

8  14 

8.01 

8.64 

9.7S 

10.16 

10.60 

12.09 

II.  18 

11.20 

(1  AM 

•.01 

a.  5ft 

8,23 

8.16 

8.63 

9.71 

10.36 

10.69 

11.96 

11.64 

11.14 

I.M 

».oo 

a.  57 

-  -'7 

8.80 

ft.  67 

9.6ft 

10.57 

10.54 

11.87 

11. 3» 

11.12 

«.  H 

a.  95 

8,ss 

8  17 

ft.  44 

8.68 

9.72 

10.45 

10.50 

11.81 

11.36 

11.10 

9.53 

8.64 

a.  18 

8,49 

8.74 

9.74 

10.  SO 

10.70 

11.70 

11  33 

11.09 

9.» 

aw 

8.08 

ft.47 

8.73 

10.29 

11. 14 

11.77 

11.36 

11.06 

9.50 

a.  46 

10.20 

11.73 

U.0> 



Hating  Mr  for 
[Tlu»  table  )•  applicable  only  (mm  January  1.  1*9«.  to 


December  81.  1899.  and  fn.m  March  1.  im.  to  April  30.  1901  ] 


Uauire 

bS&Z 

DU.-hi.rKi- 

(latutr 
helghl. 

Dtahattc 

Gauge 
height. 

n 

Hrf. 
8.0 

Vr.»a.<-/«t. 
11.130 

Art. 
9.0 

Srmtul/rti. 
14.710 

Fttt. 
10.0 

Smmd/rH. 
20. 010 

8.1 

11.220 

9.1 

IV  240 

10. 1 

20,540 

8.2 

11,580 

9.2 

15.770 

10.2 

21.I.QI 

8.3 

11.760 

9.3 

16,300 

10.3 

21,600 

8.4 

12,040 

9.4 

16.830 

10.4 

22.130 

6.5 

12,  Sal 

9.5 

i;  3rtl 

10.5 

■v.*i 

8.6 

12.7*0 

9.6 

17,890 

10.6 

23,190 

8  7 

13.200 

9.7 

1.8,  421) 

10.7 

8  » 

H.CNI 

9.11 

1ft,  *« 

10.  H 

8.9 

14.180 

9.9 

19.480 

10.9 

24,7ftO 

Art. 
11.0 
11.1 
11.2 
11.3 
11.4 
11.5 
11.6 
11.7 

11.8 
11. • 


Scmnd/trl. 
25.310 
25,840 

26,370 


27.960 
28.490 


a).  080 


[Thia  lablc  1»  applicable  only  lr<Hn  January  I.  1900.  I"  rebniary  2ft,  1901.) 


10,400 

8.8 

12,720 

«.« 

la,  -III 

11,0 

25.000 

7.  | 

10,4*0 

8.* 

13.250 

10.0 

19,400 

11. 1 

25. 560 

7.» 

10,  too 

•.0 

l*.8O0 

10.1 

19.9.10 

11.2 

26.120 

8.0 

10,740 
10.890 

•.I 

ll.ano 

111  2 

2U..S20 

11.3 

26, 680 

K  I 

•.2 

14.920 

10.3 

21. INI 

11.4 

27.240 
27.800 
S0.IM 

8.2 

11.050 

•  3 

15.480 

10.  4 

21.640 

11.5 

8.3 

11,220 

9.4 

16.040 

10.5 

■22. 2U) 

11.6 

8.4 

11.400 
11.6110 

9.5 

16,  600 

10.6 

22.700 

11.7 

>.  720 

ft. » 

9.6 

17.160 

10.7 

11.8 

29,480 

8.6 

11.900 

0.7 

17. 720 
1ft.  280 

10.8 

ss 

11. • 

30,040 

8.7 

9. » 

10. » 

21.440 

12.0 

30.600 

monthly  diirhurge  of  Suit  ./n.m  Rivr  tit 
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CASTILLO  STATION  ON  HAN  JUAN  K1VKK. 

Two  gauges  were  placed  in  the  San  Juan  River  at  Castillo,  oue  above  the  falls  and  one 
below.  The  upper  gauge  was  fastened  to  the  downstream  support  of  the  first  building  below 
the  stcamlioat  wharf  above  the  rapids.  The  lower  gauge  was  fastened  to  the  northeast  corner  of 
the  wharf  at  the  lower  Bodega  below  the  rapids.  The  zero  of  the  upper  gauge  is  5.65  feet 
above  the  zero  of  the  lower.  Mr.  John  S.  Augustine,  the  agent  at  Castillo,  was  employed  to 
read  the  gauges,  daily  readings  being  taken  of  Iwth.    He  also  kept  a  record  of  rainfall. 

Old  residents  testifv  that  on  August  80,  1892,  the  water  reached  an  elevation  which  would 
correspond  to  a  readiug'on  the  lower  gauge  of  11.1.  This  is  marked  on  custom-house  Bodega, 
with  date. 

One  year  later,  November  20,  1K93,  the  water  came  still  higher,  being  about  4  inches  over 
the  floor  of  custom-house.  This  would  make  a  rod  reading  of  12.3.  These  rod  readings  corre- 
spond to  the  lower  gauge  at  the  custom-house. 


Duily  gauge  height  of  San  Junu  Rirrr  at  (hrtilln  almte  jaU*,  1803. 


Day. 

Jan. 

r*h. 

Mar. 

Apr. 

May. 

June. 

July. 

AUK 

Rt'pC 

Oct 

Not. 

u«-. 

3  80 

a.  no 

8.  10 

2.  HO 

2.40 

2.20 

2.40 

2  60 

3.10 

3.05 

3.00 

3.50 

J  

3  Ml 

;i  Mi 

3.10 

2.80 

2.20 

2.20 

2  80 

2.90 

3.00 

a  ... 

3.00 

3.60 

1  

;',  ni 

3  .  Ml 

2.  TO 

2.20 

2.20 

2  Hll 

3.86 

a  iK, 

3.(0 

8.00 

3.66 

3  90 

3  60 

» 

2.70 

2.20 

2.20 

280 

2.86 

IS 

3.80 

3. 10 

3.40 

4  00 

3.40 

3.00 

2.  (IS 

2.20 

2.10 

2.60 

2.90 

8. 10 

3.40 

3.40 

4.80 

3.40 

a  no 

2.70 

2.20 

1. 10 

X  50 

2.76 

270 

2.96 

3.70 

3-30 

4.30 

3.40 

3.00 

2.80 

2.20 

2.10 

•2. 00 

3.  HO 

2.70 

2.90 

2.  CD 

3.36 

»:  

4.30 

3.80 

2.90 

2  hi 

2.30 

2.60 

210 

3.70 

2.36 

2.90 

3.60 

3.40 

4.  SO 

3.30 

2.«0 

2.  ■*! 

J' 

_..<■ 

215 

2  70 

2.30 

2.90 

3. 40 

3.45 

4.30 

3.30 

2.90 

2.80 

2.20 

3 .00 

2.70 

2.90 

2.30 

2.90 

3.80 

8.60 

4.10 

3.30 

2.90 

2.70 

2.20 

2.60 

3.  40 

2.00 

2.46 

2.90 

3.80 

3.60 

5.00 

3  M) 

2.90 

2.80 

2.30 

3.00 

3.00 

2.56 

2.90 

8. 10 

8.30 

3.45 

6  00 

3.  Ml 

3.  «0 

2.70 

2.00 

•2.40 

2.80 

2.60 

2.80 

3.00 

3.80 

3.40 

4.  HO 

3.50 

2.90 

2.70 

2.00 

XI0 

3.70 

2. 00 

2.80 

8.66 

8.N) 

3.36 

4.20 

3  ro 

2.90 

2.60 

2.20 

2.10 

230 

2.00 

2.60 

3.80 

3.80 

3.80 

4.00 

.'  411 

9.  HO 

2. 2D 

2.00 

2-30 

3.80 

2.(90 

1.30 

8.70 

3.20 

4  III 

3  30 

3.80 

2  40 

2.20 
2.20 

3.00 

2-30 

2.80 

2.70 

8.30 

8.70 

3.20 

4.00 

3.30 

8.80 

2.40 

,'  I"' 

2.76 

330 

3.20 

3.20 

3. 66 

3.20 

1.80 

3  30 

3.80 

2.40 

2,20 

2.10 

2.76 

:t-«o 

3.20 

3.00 

8.65 

3.60 

1  HO 

3  30 

2  Wl 

2.40 

2.20 

2.10 

2.76 

2.96 

3.60 

2.95 

3.60 

3.50 

3-70 

3.  JO 

2.90 

2.40 

2.20 

2.10 

4.00 

2.90 

4.50 

3.  00 

3.60 

8,40 

3-70 

3.30 

2.90 

2.40 

2.20 

2. 10 

3.  HO 

3-30 

6.70 

3.00 

3.64 

3.40 

2.70 

3 30 

2.90 

2,40 

220 

2.10 

:;  ,4- 

3.10 

6.66 

3.90 

3.45 

8.36 

3.  HO 

3  30 

2  90 

2  40 

2.20 

2.10 

2.50 

3.60 

3  80 

3.80 

2.40 

8.30 

3-80 

3-30 

3.90 

2.40 

2.20 

2.10 

2.70 

4.00 

3  60 

3-26 

:i  in 

3.26 

:-.  >J 

3.30 

2.  HO 

2.40 

2. 20 

2. 10 

4.00 

3.  CO 

3.40 

3-  10 

3.85 

8.20 

3.  HO 

3  30 

2.  HO 

2.40 

3.30 

2.10 

8.  IS 

3.  CO 

3.36 

L-  tl> 

j.ao 

3.20 

3.70 

3.00 

3.  HO 

2.40 

2  20 

2.60 

2.60 

3.30 

3.30 

3.06 

3.30 

3.20 

3.70 

2.80 

Z40 

2.20 

2.40 

2.60 

8.20 

3.30 

3  06 

3,41) 

3  30 

1.70 

2  .  HO 

2  40 

2  20 

La 

2.60 

8. 10 

.!- 

8.05 

... 

3.  00 

S:::::::::::::::::::::::::::::::::::::::::: 

3.60 

3.  HO 

3.20 

2.46 

,50 

3.U5 

3.00 

Daily  ga 

uge  heighl  o  f  San  Juan  Rirrr  al  t  ajiillu,  alxnr  fall*,  J9QO. 

Day. 

K.I. 

Mar. 

Apr. 

May. 

June 

July. 

AO*. 

Hat, 

Oct 

Nov. 

Dec. 

3.70 

2.40 

1.00 

1  70 

1.00 

1.00 

2.70 

2.01) 

3-liO 

3.  20 

2.80 

■1  TH 

2.60 

1.00 

1.70 

1.00 

1.00 

2.70 

2.00 

3.86 

3.20 

2.85 

2.7ft 

2.  SO 

1.80 

1.  TO 

Lit 

1  ... 

3.86 

3.00 

3  90 

:i  25 

2.  HO 

2  76 

2.  46 

1.80 

1.60 

LCD 

Lit 

6.16 

3.00 

3.86 

3.20 

2.70 

3-  HO 

3.46 

1.80 

1..S0 

1.00 

1.60 

6.00 

2  00 

3.  40 

3.  20 

2.70 

2  Til 

2.40 

2.00 

1.30 

1.00 

1.60 

4  86 

1.90 

8  23 

3. 10 

2.70 

7  •■■••••>•••« ■•••**■■■■■■■■ •••••••••• 

2.  70 

2.40 

2.00 

1.30 

1.00 

1.40 

3  0(1 

1.90 

3.20 

8. 15 

2.  HO 

2.  Ml 

i.  to 

1.00 

'.'  IX 

3.00 

1.90 

3.60 

3.  15 

2.90 

3.70 

2  30 

2.00 

.40 

1.00 

2.  (JO 

3.00 

1.90 

3.30 

8.10 

2.90 

2.70 

2.80 

2.O0 

.40 

1.00 

2.09 

3  00 

1  95 

3.30 

3.  10 

2.95 

2.  70 

2.80 

2.00 

.CD 

1.00 

2  Oil 

3  181 

2.20 

8.20 

8. 10 

3  16 

2.30 

2.(10 

.60 

1.00 

2.00 

3.10 

2-8(1 

3.10 

3.10 

3."* 

3.70 

2  20 

2.00 

.60 

l.OO 

2.80 

3.80 

2.36 

3.10 

3.10 

8.90 

3.60 

2.  16 

2. 00 

.60 

1.00 

2.30 

5  60 

2  35 

3.00 

3.00 

8,70 

2.60 

2  16 

2.00 

.84 

1.00 

1.70 

3.411 

2.  SO 

2  86 

8. 10 

a  v, 

It  

2.00 

2.16 

1.90 

.66 

1.00 

.•  n> 

2.40 

2.36 

3.00 

8.  10 

3.60 

2.80 

2.16 

1.70 

.66 

2.10 

2.80 

2.26 

3.00 

3  10 

3.50 

it  

2.50 

2  15 

1.80 

.60 

2.30 

2.30 

2.  86 

3  'on 

2  90 

3  10 

3.  40 

It  

3-M) 

2.30 

1.80 

.60 

1.40 

Lit 

2.86 

3.  Ill 

3.00 

3  10 

3.10 

SO  

2-60 

2.30 

1.80 

.46 

1.40 

2.30 

.'  60 

S.0O 

4-86 

3  10 

8.  10 

ISC 

2.30 

1.80 

.46 

1.00 

2.10 

Lit 

s.oo 

5.10 

3.10 

3  00 

2-60 

2.20 

1.H0 

.46 

1.00 

2.10 

2.70 

3,06 

4.10 

3.10 

3.00 

n  

3.  SO 

2.20 

1.H0 

.46 

1.00 

2.00 

2.30 

3,06 

1  00 

3.00 

3.00 

2-50 

2.20 

1.80 

15 

1.00 

2.00 

2.35 

8.15 

3.90 

3.00 

3.00 

3 .60 

2  '.11 

I.HO 

.50 

1.00 

2,00 

2.40 

3.25 

4.00 

J,  00 

3  00 

3.40 

2.00 

2.00 

.70 

.96 

1.96 

2.46 

3.SS 

4.00 

8.00 

3  00 

3.4S 

I.HO 

2.00 

.70 

.96 

1.95 

1  2.S 

8.35 

4.00 

2  90 

3.00 

1  40 

I  75 

1,80 

1.30 

.96 

1.95 

2.70 

8.65 

3.50 

2.90 

3  00 

1  Ml 

1.80 

1.00 

1.00 

1.96 

3.86 

4.66 

8.50 

2.80 

3  CO 

1  90 

1.70 

1.00 

1.00 

1.95 

170 

666 

3.20 

2.80 

8.00 

.80 

1.00 

1.96 

2.110 

130 

8.00 

«  N»w  rod:  rlrrailon  of  urn  -  88.63  or 0.90  blghor  Umo  old  rod. 
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Dftilj)  ■jtuiyr  height  of  .San  Juan  Ricrr  at  l.'ntfitto,  Motr /alls,  1899. 


I.  . 
3.. 
a.. 
*.. 

*.. 
«.. 

7.. 
».. 
».. 
10., 

II.  . 
It.. 
IS., 

u. 

IS. 

u. 

17. 

I»., 
19.. 
20.. 

'II., 

w., 
•a., 
24.. 
•js., 
as. 

0., 
28.. 
29., 
3D., 
St.. 


Mtr. 


Jan. 

Fv41 

>lnr 

Apr. 

JIIIH*. 

.  . 

July. 

(ICl 



IK-r. 

3.00 

4.60 

3.  90 

3.30 

3,30 

3.03 

2.83 

8.15 

s.w 

4.00 

3  8tl 

 . 

4.30 

.Mm 

4.30 

a  ski 

sao 

£  m 

s.  mi 

8.80 

8.30 

8.60 

4.00 

8.93 

4.50 

,voo 

4.30 

S.W) 

i  so 

2.  80 

H.OU 

8.75 

8.32 

8.00 

4.00 

8.75 

4.30 

6.1* 

4- 30 

3.  SO 

327 

■J-!!! 

2.95 

3.50 

3.50 

8.60 

4.X 

8.00 

4. 31 

3.23 

4.40 

3.  HO 

3.23 

2.  HO 

3.00 

8.40 

3  no 

3.60 

3,90 

4.88 

4.40 

S.4A 

4.40 

3.80 

3.30 

2-  HO 

3.08 

3.80 

8.32 

3.40 

a.  Mi 

4.  93 

4-80 

5.30 

4. 40 

3-N> 

8.32 

2.  HO 

3.00 

2.60 

X5S 

3.40 

S.  36 

4.  Ml 

4.88 

5.  so 

4.33 

3.70 

3.33 

2-80 

'2-90 

2.32 

3.70 

3.42 

1.43 

4.  HO 

4  40 

S.W 

4.33 

1.70 

3.40 

2.60 

2.90 

2.66 

1.98 

3.40 

3.40 

4.  80 

4.40 

3.3o 

4,12 

3.70 

3.40 

2-80 

1.63 

3.02 

X40 

3.40 

3.40 

300 

4.30 

6.  IS 

4.32 

3.70 

3.30 

2.  N> 

3.20 

3.78 

3.18 

3.30 

3.50 

5. 90 

4.30 

3.1* 

4.42 

3.70 

3.  S3 

2.  HO 

a.  to 

3.90 

3.02 

3.30 

3.90 

5.02 

4.42 

«.» 

L80 

3.70 

3.30 

2.60 

1.36 

1.80 

3.00 

3.40 

3.70 

6  02 

4.40 

6.20 

4.30 

3.70 

1,10 

2.60 

!.»0 

4.45 

1.30 

3.41) 

4.75 

6.00 

4.38 

3.  MS 

4.30 

3.70 

8.30 

2.70 

8.13 

2.90 

3.00 

s.20 

4.96 

5.U0 

4.20 

«.W 

t.  10 

3.00 

3.30 

2.70 

2.80 

2.86 

1.06 

3.20 

4.00 

4.96 

4.25 

5.40 

4.33 

3.32 

3.30 

2.60 

2.80 

3.00 

3.60 

1.30 

1  i.i 

4.0» 

4.22 

3.33 

4.30 

S.  V 

8.30 

2.60 

2.  SO 

3.30 

6. 10 

4.15 

3.00 

4.90 

4.20 

3.00 

4.'23 

8.30 

1,  H 

■no 

2.33 

1.30 

5.42 

4.00 

1.76 

4.80 

4.50 

3.00 

4.20 

3.50 

3.30 

2.0) 

2.45 

1.35 

3.60 

4.60 

1.70 

4.70 

•1  62 

IX 

4.30 

3.30 

3.40 

2.60 

2.60 

3.(0 

6.13 

8.60 

4.63 

4.40 

4.30 

4.30 

Em 

8.40 

2.60 

2.30 

4.26 

4.20 

7.30 

1.72 

4.60 

4.42 

« .as 

4.'20 

8.30 

8.40 

rea 

J,  :<. 

3.90 

4.06 

6.66 

6.10 

4.45 

4.30 

4.W 

4.30 

3.30 

3.30 

2.60 

2.50 

3.36 

4.(0 

4.70 

4.96 

4.30 

4.80 

4,80 

4.30 

3.40 

8.33 

2.60 

2.60 

1.(3 

5.23 

4.46 

4.  S3 

4.10 

4.00 

4.  MO 

4.30 

8,40 

3.30 

2.60 

2.30 

4.(6 

3.03 

4.40 

4.00 

4.10 

4.20 

I.JC 

4.33 

3.40 

8.  SO 

2.(0 

2.30 

4.20 

4.72 

4.20 

4.00 

4.20 

4.X 

4.TS 

4.00 

8  43 

3.60 

2*0 

2. 85 

1.(0 

4  25 

4.20 

4.00 

4.20 

4.20 

4.7S 

3.40 

1.60 

2  60 

2.80 

1.40 

4.00 

4.20 

8.90 

4.10 

4.20 

4.70 

3.40 

S.W 

2.60 

3.00 

3.40 

3.83 

4.20 

8.90 

4. 10 

4.06 

4.60 

3.40 

2.60 

ISO 

3.B2 

3.90 

4.06 

Daily  ijauife  htiyht  «/  Stiu  Juan  Kivtr  at  (.'attain,  btlowfalU,  l'.iOO. 


Day. 


I  . 

2. 

1. 

4. 

i. 

«. 

T. 

>. 

V. 
10. 
11  . 

13  . 
18. 

14  . 
16. 
16. 
17  . 
18. 
10. 
20. 
21  . 
22. 
28. 
24  . 
23. 
28  . 

27  . 

28  . 
29. 
10. 
II. 


ft-b. 

Mar. 

Apr. 

May. 

June. 

July. 

Al*. 

Ort. 

Nov. 

D«C. 

,;.  ». 

8.23 

lit 

1.85 

2.70 

2.70 

3.-3 

4.70 

6.00 

«.  10 

6.60 

3.10 

2.80 

2.10 

1.80 

2.10 

2.70 

1.8A 

4.33 

6.46 

(.  10 

6.30 

8.10 

2.60 

2.05 

1.80 

2.70 

2.70 

3.(0 

4.20 

£.46 

(.20 

6.50 

8.  SO 

2.60 

2.06 

1.60 

2.70 

8.20 

(iAU 

4.20 

6.10 

6.20 

6.46 

8.80 

2.60 

2.00 

1.40 

2.70 

3.20 

5.76 

4.15 

6.00 

6.30 

6.40 

3.80 

2.00 

2.00 

1.10 

2.70 

1.20 

6.33 

4.13 

5.90 

0.10 

ft.  40 

3.10 

2.60 

2. 10 

1.30 

2.70 

4.20 

4.85 

4.10 

«.  15 

6.10 

6.50 

3.80 

2.00 

2.10 

1.80 

2.70 

4.20 

4.70 

4. 10 

6.70 

6.10 

6.60 

S.  30 

2.30 

2.20 

•  1.H3 

2.70 

4.20 

4.70 

4.10 

6.80 

6. 10 

6.70 

3.80 

2.50 

2.20 

1.96 

2.70 

4.30 

4.76 

4.00 

(.10 

(.10 

6.70 

3  80 

2.30 

2. 10 

1.75 

2.70 

4.20 

4.  MO 

4.10 

«.  15 

6.10 

6.86 

3.80 

2.30 

2.00 

1.70 

2.70 

5.60 

4.80 

4.80 

5.80 

6.10 

6.90 

3.80 

ZVi 

I.9U 

1.70 

2.70 

4.00 

6.10 

4.13 

8.80 

6.10 

6.70 

3.80 

2.40 

1.90 

1.80 

2.  TO 

4.00 

6.76 

4.86 

5.36 

6.00 

6.60 

3  80 

2.40 

1.00 

1 

2.70 

3,30 

4.86 

4.40 

5.70 

6.10 

6.40 

3-80 

2.40 

i  on 

1.83 

2.70 

6.30 

4.43 

4.46 

5.00 

6  10 

e.40 

8.80 

2.40 

l.HO 

1.80 

8.00 

4.00 

4.50 

4.00 

5.60 

6.10 

6.40 

3  »l 

2.80 

1.80 

1.80 

4.70 

4HW 

4.90 

4.90 

6.60 

6.10 

«.ao 

3.20 

2.40 

1.70 

1  75 

3.00 

4.  AO 

4.00 

4.06 

5.80 

5.00 

«.20 

8.20 

2.40 

1.70 

1.73 

8.00 

4.40 

4.40 

6  03 

6.85 

6.80 

6.20 

3.20 

2.40 

1.70 

1.75 

2.70 

4.40 

4.10 

4,80 

7.00 

6.80 

6.00 

3.80 

2.80 

1.90 

1.75 

2.70 

4.00 

4.113 

4.80 

6.70 

6.00 

8.00 

180 

2.30 

1.90 

1.75 

2.70 

4.20 

4. 63 

6.00 

(.40 

6.80 

6.00 

3.80 

2  30 

1.90 

l.HO 

2  Til 

4.20 

4.56 

5.02 

6.80 

6.80 

6.00 

8.23 

2.80 

1.90 

2. 00 

2.70 

4.20 

4.00 

3.86 

6.60 

3.80 

6.00 

8.25 

280 

2.00 

2.30 

2.66 

8.96 

4.80 

6.46 

6.60 

5.00 

8.00 

3  23 

2.30 

2.00 

2.90 

2.63 

8.93 

5.45 

6.45 

6.60 

6,60 

6.00 

3.25 

2,20 

l.HO 

2.70 

2.70 

8.96 

6.16 

6.70 

6.40 

6.60 

6.60 

2.20 

1.80 

2.70 

2.70 

8.95 

4.90 

7.90 

6.40 

6.  AO 

a.  90 

2. 10 

1.70 

2.70 

2.70 

8.93 

4.80 

7.90 

6.90 

5.50 

5.90 

2. 10 

2.70 

8.96 

4.70 

6.20 

6.90 

•  Xrw  rod;  rli-ratlon  of  teru  =  81.50. 
Lui  of  Aitrhargr  mttuntTumrntu  matlr  OH  triliittarir*  of  San  Juan  Rivtr  ahint  Bora  San  Carlo*. 

MKUHORA  KIVKR. 


imt. 


Hy<1ni«rapn.>r. 


<>M.    3    II  W  .  Ilurluim. 


1900 
Jan.  19 
Junr  I 
Juui-  22 
July  14 
July  30 
Auft.  13 
AUU-  27 
-  |,|  8 

svpt  a 


U.K.  Rrra  ... 
ii       II-  -It 

....to  

 an  

....dn  

....du  


Trie*  Xii.  34. 


.do. 
.dn. 


ITlce  So.  63. 
BAB.  So.l 

....do  

...do  

...do  

...do  

....do  

...do  

...do  


tiauirr 
liillctil. 


Arva  nf 
..--II.  .ii 


126 


Mwin 

vrlorlly. 


AT  iirr  «v  Sec.Jrrt. 
0.33  «t 


Ififi 

.00 

270 

.16 

172 

.17 

174 

.n 

!W0 

.28 

.->■ 

.33 

263 

.64 

■ 

4:1 


96 
83 

172 


a  No  run-rill. 
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,m  trilmtarie*  of  San  Junn  Rirtr 
MEDIO  yl  lX.  RIVKR 


Itatr. 


Orl.  sill.W. 

Nor.   2  j  do  

No\.  14  j  do  

ISM 

Jut)  i«  II.RM  ... 
Jum    1  H.U.Hi-l.l*r. 

Junr  22  do  

.do  

.do  


Mrtrr  N.> 


Price  N,.  14. 

....do  

 do  


<>au*r 

ln-l(tllt. 


Jul.  II 

h  U  M 

Aug  13 

Aw  27 

Sepl.  * 


.  ,*HJ 


Pnre  Nn.«a  

B.4B  N...I  

 do  

 do  

 do  

 dn  

 do  

 do  


Area  uf 
■eel  Ion. 

Minn 

velocity. 

in- 

charge. 

Hq.Jnt. 
I.UI 
76-. 
I.IW 

flf  ;*r  a*r, 
0.77 

•  7 

in 
m 

M 

1 

.in 

CI 

(•) 

.no 

,n 

1.01 

,M 
ii 
i* 

"i.oi; 

1.0H7 
1,147 
1,160 
I.17S 
I.IW 

SM 
7S 

157 

444 

PALO  I»K  A Rl'O  RIVKR 


1W». 

Ort.  3 


H.  W.  Durban. 


No  :M 


UN 

June   1  H.fi.IlrUlcr. 

June  22   do  

Joly  14   do  

 do  

 do  


JulT  SI 

AO*  18 

S 
'-'I 


B.iB.  No.l. 

 do  

 do  

 do  

 do  


...do. 


ill 

1  M 

107 

.a* 

l«t 

31 

.?« 

.44 

tas 

M 

:«! 

.n 

444 

.to 

1W 

8 

211 

it, 

« 


caSo  «:moo. 


oot**-< 

B.W  Durham. 

Kar,  23 

....  ,QO  >•■>■*■>. 

1900 

Price  So.M  .. 


July 
AU|!  It 
Bef.l.  I 


Jail.  1»    II  S.  Reed . 
July  H  H.U.I 
.do  . 

.do . 

.dn, 


Price  So,  K. 
H  A  M.  Nn.  1 

 do  

 do  

 do  

 d-  


I)  SH 


7*'. 
H2» 


,S5 

n 


.Hi. 


mi 

101 


47* 

4X1 
M0 


206 


SMIKO  RIVKR  IAROVK  WIS  SAMAI.US. 


Oct  .1 
...  t  I'J 
Oct  27 

Nov,  * 
Hot,  i« 

Nov.  27 

mco. 
Jan  if. 
Feb.  4 
Mar  5 
Mar.  12 
Mar  19 
Mttr.  ID 
Apr,  2 
Apr.  K 
Apr.  17 
Apr  23 
Apr  HO 
May  II 
May  2* 
June  17 
June  2fi 
July  2 
Ji.h  '.. 
July  in 
July  23 
Julj 
kiui  ii 
Auif  12 
Autt.  21 
AUK  27 
Kept.  3 

Bept  II 

ftfpt  » 
Oct  1 

Oct.  s 
Oct.  U 
Oct  23 

Oct  n 
d«-  i 

Dec.  » 
Dec  1« 
|)c  23 


R  II  Morrlu... 
H  W.  Durham 

 do  

 do  

 do  

 do  

 do  


iSluvkpnic  No  I 
price  Nn  34  .... 

 do  

 do  

 do  

 do  

 do  


H.  W.  Durhi 
T.  F.  Bolu 

 do  

 do  

 do  

 do  

 do  

 do  


H.  A  B.  Nn  1  . 
"iiiikeli'soVi! 


 do  . 

 do . 

 do . 

d.. 

 do . 

 do . 

dn 
 do . 


dn 
..In 


Jan.  6 


..In  . 
dn 
..In 
■  do  . 

.do. 
.dn 
do. 
do. 
do, 
do. 
do. 
.do. 
.do. 
do. 
.do. 
.do. 
.do 


.dn. 
.dn. 
.do. 
.dn 


do . 

.dn 

•  dn. 

.do 

.do. 

.do. 

.do. 


....do  

....do  

....do  

...do  

IT1ct>  Nn  6- 


T.r.Bolu. 


3.«1 

'JO 

lu- 

437 

ll 

m 

3.M 

139 

no 

110 

3.72 

130 

3» 

so 

.1.02 

1*3 

,M 

1*7 

l.«7 

IN 

1.20 

227 

3. 14 

"140 

.« 

M 

4.0A 

M 

,30 

m 

3  m 

INS 

.31 

3» 

i  io 

3K 

.1* 

7 

3.05 

B 

14 

i 

3.00 

» 

.» 

« 

2,  HH 

31 

.U 

■ 

2  7n 

o 

It  71 

0 

'.I 

0 

'.'  N 

0 

2  III 

 ;  

0 

i  60 

27 

M 

15 

.-,  K 

17» 

lM 

247 

4,40 

111 

ia 

a.i/> 

115 

M 

37 

s.w 

ltd  ' 

1  21 

llCi 

t.» 

'  111 

.9" 

141 

MS 

2.11 

1,277 

r,  24 

m 

1  34 

jae 

lift 

134 

M 

8 

l.M 

715 

6. 70 

m 

I.4S 

31* 

1  21 

22* 

•S3 

s 

i.aa 

JOt 

1  so 

■8 

i» 

W 

LCI 

.37 

32 

5.17 

ir* 

III 

7* 

6  « 

imt 

»4 

177 

7  70 

231 

LtJ 

2M 

5.M 

211 

.» 

•1 

733 

«V 

*!I7 

n.42 

123 

.« 

m 

*  in 

1*5 

*0 

174 

»4  1 

1.11 

239 

6  09 

174 

.14 

»  KB 

m 

.« 

S.44 

.21 

- 

S.  !>■*•.  I2S,  .Vh-2- 


-2tt 


<i  No  furrvnl. 
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l.irt  of  Hitcluiryr  mmftirrmrnl*  nunlt  on  trilmtariir  ij/.Sriu  Jnnn  Kiirrttlmtr  Bnnt  San  1'arln* — Oontinneii. 

*ABAUK*  RIVER. 


Hiikv 


H)'lrrnfrw|ili«*r 


Met.r  N-i 


tiaiun-  '  ArMtoT 
height,  nertlnti 


Mean 

velocity. 


Hi. 
itwrg. 


Jan.  ;i 

.Inn  I'l 

►VI).  4 

Fet..  II 

►VI.,  ?l 

►VI  i.  -St 

Mur.  | 

Mar.  21 

Mat.  31 

\]>r  U 

Vpr.  I"' 

Apr.  21 

*pr.  M 

Apr  29 

Apr.  t.i 

\pr.  M 


K,  II.  Morrln   *Uirkpnle  No.  1. 


....do.. 

 do.... 

fc.  WIKm  . 


,<lii. 
.<li>. 
..I... 


•In. 
4o . 
.du. 
.),. 


.<l« . 
.<w. 

.do. 

..In. 
..1... 

35. 
u.>. 


M»v  IT 

May  23 
lunr  T 
Jum*  It; 
Juiil-  H 
rum-  23 
July  ft 
Aug.  2 
Aw.  15 
Kept-  J 
sept.  M 
•*'pt.  at 
tin.  2 
Oct.  » 
Oct,  » 
bet  ti 
net.  17 
int.  24 
Ort,  ») 
Not.  3 
Nov.  7 
Nov.  II 
Nov.  14 
Nor.  17 
Nov.  ■ 
Dee.  4 
Dee.  12 
tier  16 
Dec.  27 
Dee.  2* 

l'JUU. 
Jan.  1 
Jan.  3 
Jan.  14 
Jan.  21 
Feb.  6 
Ken.  9 
Mar.  4 
Mar.  10 
Mar.  17 
Mar.  21 
Mar.  II 
Apr.  7 
Apr.  14 
Apr.  31 
Apr  28 
May  r. 
May  12 
May  37 
June  2 
lunr  II 
June  III 
Jnnr  13 
Junr  £1 
July  10 
July  1* 
July  « 
July  25 
July  28 
Aug.  7 
Aug.  7 
Aug.  It 
Aug.  r> 
Ang.  19 
Aug.  22 
Aug.  at 
Aug.  ■ 
sept.  1 
Rrpl 
Kept,  a 
Kept.  12 
Kept.  IS 
Kept-  1* 


..In  . 

4o 
.a., 


m-  ■  No.  7. 
Slarkpole  No  I 
Stiu'kpnlr  No  7. 
hlii.'kpoH'  No.  I. 

 du  

 do  

 .In  


...do. 
...rlo.. 


H  II  Morrill 

....!(  

....rln  


....no. 
....do 
....do. 
....do. 


 do  

 do  

Ktai  kpole  No.  7 

 do  , 

.  lilarkpule  No.  I. 

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  


Fnt. 
ft.69 
5.51 
4*1 
4  til 
4.  H.'. 
■  CM 
4  K> 

4  .  .HI 
4.  U 
3.87 
3  87 
i.  Ml 
1.65 
3.  Hi 
3  6ft 
3.  U 
156 
*.<1 

5  30 
X.31 
3.71) 
3.47 
3,47 
1.74 

LM 

S.i* 
4.2*. 

Em 


 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

M.W.lJurtmm. 

 do  

 do  

 do  


.do. 
.do. 
.do. 


.do. 
-do. 
..I., 
do. 
.do. 


.  iiml  B.  No.  1 . 

.  do  

..do  

..do  


W.  Htirhain. 

.do 


ti.  llebler  

.-.  Rved  

r.  Boiu  

.do  

.do 


B.  and  H.  No.  1 . 

 do . 


do. 
 do . 


.do . 
do 
do . 


do. 
do. 
.do. 


.do. 
do. 
.do. 


.du    do  . 

.do   Ha»krllN...2... 

do  


.do. 
.d.. . 

do. 
.do. 
.do. 
.do. 

d.. 

do 

.do. 
..1... 

do 

do. 
.do. 
.do. 

do. 
.do. 
.do. 


do. 
.do. 


■do. 
.do. 
do 
.du. 
.do. 
..In. 
M . 


.  ...do 

 lo 

...do 
...do 
.  ...I" 
 do 


do. 

.do., 
do., 
.do., 
.do. 
.do., 
.do.. 


.do . 
.do . 

..to  . 

.do. 


4.9ft 
4. 72 
I.  It 
4.24 
LM 
a.  41 
i  « 

3.10 
6.45 
4.K2 
5.23 
Ml 
Ml 
4.Ht 
4.78 
4.7* 
4.70 
4.  Ml 


4..V0 
I  15 
t  3'. 


:i.wi 
3.  St 
3.61 
3.60 

4.57 
6  48 
6.  38 
4.29 
6.20 
t.14 
t.11 
MM 
5.99 
6.30 
.-,  Ml 
6.63 
«.M 
7.8* 

CM 


Kt6 
-  It 

I  12 

Ml 
11,72 
V6I 

II  <> 

8.54 
9.08 
6.9» 
«. » 
H.JO 
8.  10 

8.  OS 
8.08 
|  17 

9.  II 


MU 
Ml 
*ki 
Ml 

3111 
320 
311 
*  lit 
173 

mi 

101 

134 

M 
M 

112 
112 
Wj 
1*5 
M 

83 
Sit 
2*9 
299 
122 
Ml 
376 
423 
112 
2. 1118 
498 
4.VU 
387 
404 
451 
8*4 
427 
402 
MS 
467 
482 
494 
514 
475 
517 
MO 
ISO 


153 
441 
I2» 
437 
126 
12t 
114 
111 
110 
106 

ia» 
too 
it 
9* 

8 

101 

III 

116 
101 

147 
•*4 

1,913 
>T 
818 

nw 

652 
720 
.'.034 
721 

«a 

699 
7110 
742 
722 
641 
LIS 
136 
141 
62* 
761 
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itttulr  im  triimiurir*  of  Sttn  Jrutu  Rivrr  tihttrt  R>mh  Stttt 
BARTOLA  RIVKK. 
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LUk  of  ilttchanjt  mramirfmrult  nmdt  <>»  tni,ularii*  of  San  An  Biwr  abort  Itt«*i  San  Cnriat— (Vmtilimil. 

l.A  (  III  Z  l.KI.  NORTH  R1VKK. 
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*»  So  rut  ft  n  I. 


OCIIOA  STATION  ON  SAN  .11" AN  RIVER. 

A  camp  was  continued  at  this  point  under  charge  of  Mr.  H.  S.  Reed,  keeping  tuinfall  and 
temix-rature  record.-  and  rod  readings  on  the  river.  Measurements  of  discharge  wore  made  from 
a  boat,  its  ixisition  at  each  observation  being  determined  by  stadia  from  shore. 

Records  were  also  kept  of  gauge  height,  discharge,  and  rainfall  at  the  station  on  San  Carlos 
River. 

From  the  time  when  the  eamp  on  the  Sari  Carlos  was  removed — August  31,  lM)»h— to  the 
present  writing',  daily  trips  were  made  to  the  San  Carlos  station,  never  omitting  a  day.  Therefore, 
we  have  over  three  years*  complete  record  of  discharge  for  both  the  San  Carlos  near  its  mouth 
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and  the  San  Juan  at  Ochoa.  By  taking  the  difference  lietween  them  we  obtain  the  discharge 
of  the  San  Juan  above  Boca  San  Carlos,  and  by  deducting  from  this  the  discharge  measured  at 
Sal»alos  we  obtain  the  discharp*  of  the  tributnri«*s  between  Sabalos  and  Boca  San  Carlos.  The 
comparative  flow  of  the  San  Carlos  and  the  San  Juan  at  Ochoa  and  at  Sabalos  i.s  shown  in  figure  S. 

The  bench  mark  at  Ochoa  is  a  standard  I'nited  States  (ieological  Survey  copper  tablet  bench 
mark,  planted  horizontally  on  top  of  a  scarf  cut  into  the  inside  larger  root  of  a  troo,  situated  at  the 
mouth  of  the  lirst  creek  just  alsive  the  camp,  about  250  feet  al»ove  the  gauge.  It  is  26.h)  above 
zero  of  rod  and  74.33  feet  above  sea  level. 

The  bench  mark  on  San  Carlos  River  is  a  large  wrought-iron  nail  driven  into  the  top  of  a 
scarf  cut  into  the  root  on  the  river  face  of  tree  that  acts  as  cable  support.  It  is  31.67  above  zero 
of  rod,  and  81.13  feet  al>ove  sea  level. 

At  the  Ochoa  station  two  extra  rods  were  placed  in  the  river,  one  above  and  the  other  below 
thc  regular  station,  and  were  carefully  connected  by  level  lines,  so  that  from  synchronous  read- 
ings the  slope  of  the  surface  of  the  river  could  be  obtained.  The  indicated  slope  at  each  gauging 
taken  is  given  in  the  table  of  discharge  measurement!  on  page  311. 

The  bench  mark  established  for  the  upper-slope  rod  is  one  spike  driven  in  center  of  a  triangle 
of  40-penny  nails,  midway  of  bottom  of  scarf  made  in  root  of  large  tree,  situated  S'i.4  feet  south 
from  gauge  rod  and  is  22.42  above  zero  of  that  rod. 

Tne  bench  mark  established  for  the  lower  slope  rod  is  one  rod  nail  driven  in  advance  of  four 
10-penny  galvanized  nails  at  point  of  scarf  cut  in  root  of  large  tree  first  on  point  of  knoll  bearing 
southwest  71  feet  from  rod  and  is  22.42  above  zero  of  rod. 

Upper  rod  is  2,273.4  feet  above  the  regular  rod  at  Ochoa  and  lower  rod  is  505.6  feet  below, 
so  that  2,839  feet  is  the  total  distance  between  rods. 

For  purposes  of  current  meter  measurements  it  was  not  permissible  to  extend  a  cable  over 
the  river  at  Ochoa  on  account  of  navigation.  It  was  lirst  intended  to  make  measurements  by 
means  of  a  boat  anchored  to  a  small  cable  stretched  across  the  river  which  should  carry  tags 
indicating  distances  from  the  initial  point  and  which,  when  not  in  use,  was  to  be  held  against  the 
bottom  of  the  river  by  means  of  sinkers.  Experience  on  this  line,  however,  soon  demonstrated 
that  it  would  be  difficult,  if  not  impracticable,  to  maintain  a  small  cable  in  the  position  proposed 
on  account  of  the  large  quantities  of  driftwood,  leaves,  and  brush  passim;  down  the  river, 
especially  in  times  of  flood,  when  the  gauging  apparatus  would  be  most  in  demand.  Another 
project  was  therefore  inaugurated,  which  was  the  anchorage  of  a  number  of  buoys  at  known 
distances  from  the  initial  point,  said  buoys  to  be  constructed  of  "  balsa,"  a  very  light,  bulky, 
endogenous  wood  much  used  in  the  construction  of  rafts,  etc.  This  method  of  marking  distances 
from  the  initial  point  was  successfully  employed  for  several  months  during  the  season  of  low 
water,  but  as  the  rains  increased  and  freshets  began  to  come  down  the  river  the  great  quantity 
of  leaves  and  brush  carried  by  the  water  attached:  themselves  to  the  buoys  and  their  anchorages 
until  they  were  either  carried  beneath  the  surface  of  the  river  or  washed  away  entirely.  The 
method  permanently  adopted  required  the  employment  of  an  additional  instrument  'man  to 
manipulate  a  telescope  on  shore  and  measure  the  "distance  of  the  boat  during  the  process  of 
gauging  by  means  of  a  stadia  rod. 

The  highest  measurement  of  discharge  yet  made  at  this  point  was  on  November  17,  18»s,  at 
a  gauge  height  of  17.43  feet,  when  the  river  was  discharging  1(>4.J>2S  cubic  feet  per  second.  At 
this  stage  the  river  was  about  8.5  feet  below  the  flood  plain  at  Ochoa,  the  formation  of  which 
indicates  that  it  is  sometimes  overflowed. 

Dr.  C.  W.  Hayes,  geologist,  expresses  the  opinion  that  this  flood  plain  is  at  intervals  of  ten 
to  thirty  years  covered  by  the  floods  of  San  Juan  River  to  a  depth  of  more  than  6  inches,  but  less 
than  3  feet.  In  other  words,  maximum  gauge  readings  of  26.5  to  29  may  Ik*  expected  with 
moderate  frequency  at  Ochoa  station. 

Plotting  all  observations  of  discharge,  so  far  taken  as  abscissas,  with  corresponding  guage 
heights  as  ordinutes,  wo  obtain  a  curve  indicating  the  relation  of  guage  height  to  discharge, 
showing  that  the  ratio  of  discharge  to  increase  of  gauge  height  is  not  constant.  The  curve  is 
concave,  downward,  tending  toward  a  horizontal  position,  showing  that  the  increase  of  discharge 
for  increase  of  gaup*.  height  is  greater  at  high  stages  than  at  low  stages,  but  aliove  a  medium 
stage  of  the  river  the  line  curves  but  slightly,  and  though  the  concavity  is  still  downward  the 
curve  approaches  a  straight  line,  or,  in  other  words,  the  ratio  between  gauge  height  and  discharge 
approaches  constancy.  If  we  assume  as  constant  the  direction  given  to  the  line  by  the  higher 
measurements,  and  continue  it  as  a  straight  line,  we  obtain  as  the  discharge  corresponding  to  a 
gaugo  height  of  2S  feet  about  200,000  cubic  feet  per  second.  If  any  curvature  be  given  the 
extrapolated  portion  of  the  curve  it  will  increase  this  amount. 

If  the  same  course  of  reasoning  bo  applied  to  the  flood-plain  on  the  San  Carlos  River,  we 
find  that  its  maximum  discharge  must  be  about  100.000  cubic  feet  per  second. 

Similarly  it  may  be  shown  by  extrapolating  the  curve  discharge  of  the  San  Juan  River  at 
Fort  San  Carlos  that  at  the  stage  of  111  feet  above  sea  level  the  lake  must  have  discharged  nearly 
45.010  cubic  feet  per  second. 
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When  the  measurement  of  November  17,  18JJJS,  that  gave  h  discharge  at  Ochoa  of  lo4,S»2« 
•feet  was  made,  the  San  Carlos  River  was  discharging  only  88,985,  leaving  72.603  a*  the 
t  coming  down  the  San  Juan  proper,  of  which  probablv  not  more  than  2S,(U>3  were 
flowing  from  the-  lake,  leaving  44,<HH)  to  !>o  supplied  by  the  small  tributaries  hetweon  the  lake 
and  Boca  San  Carlos.  With  such  an  indicated  discharge  it  would  not  be  excessive  to  assume  a 
maximum  for  these  tributaries  of  55,000  cubic  feet  per  second,  and  we  have  the  maximum  flood 
at  Ochoa  made  up  as  follows:  , 

imnMHl  ton 

Maximum,  San  Carlo*  River   100,000 

Maximum  disriiatye  from  lake   45,000 

Maximum,  email  trimitarii*   55,000 

Maximum  at  Ochoa   800,000 

The  highest  observed  discharge  of  the  Sarapiqui  is  tS->.<nio  cubic  feet  per  second.  It  is  prolwi- 
ble  that  the  extreme  maximum  is  not  less  than  80,000  cubic  feet  per  second.  The  Machado.  San 
Francisco,  Tamliorcito,  and  San  Juanillo,  and  a  large  number  of  lesser  creeks  contribute  a  large 
aggregate  in  time  of  flood,  so  that  it  is  probable  that  at  rare  intervals  the  increment  to  the  waters 
of  the  San  Juan  below  Ochoa  may  amount  to  over  loo.ouo  cubic  feet  per  second.  Such  an  occur- 
rence coincident  with  extreme  flood  conditions  aliove  Ochoa  would  made  a  total  of  over  300,000 
cubic  feet  per  second  discharging  into  the  Caribbean  through  the  various  mouths  of  the  San  Juan. 


L\M  of  dutehargt  meamrrmenU  made  on  San  Juan  Hirer  til  Orhoa  lnj  II.  S.  Herd  irith  Price  mrlrr  So.  65. 
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8.3 

IN,  NKI 

12.1 

M.WI 

14  9 

70,  400 

17  7 

W.550 

20.  5 

ion,  250 

».4 

40, 300 

12.2 

56, 450 

15  0 

71.000 

17  « 

89.21111 

20.6 

iiw.iw 

El 

40.  WO 

12. 8 

56.000 

15.1 

71.650 

17. » 

89.850 

20  7 

109. 750 

*  « 

41.300 

12.4 

15  2 

72.  3(0 

IX  0 

90.500 

20  8 

110.  .500 

•.7 

u.wt 

12  4 

47 !  too 

15.8 

72, 050 

18.1 

91,200 

20.9 

111  2.-C 

fktify  tjnngt  hfitjht  0/ San  Jnan  Hirer  nt  (frhoa  for  SMr.h 


D.y. 

ten. 

rtb.     Mar.  Apr 

Mi,, 

June. 

July, 

Aim. 

on. 

Nor. 

N.M.I 

7.60 

7  22 

6.86  ' 

4.80 

5.  (5 

6.95 

».  12 

»  00 

■  5 

7  01 

11  29 

9.32 

7.68 

5. 82 

4.  H 

5. 18 

7.2* 

8  76 

7.82 

8  30 

H  wi 

<J  «0 

9.85 

7.47 

7.I1U 

5  75 

4  n 

6.02 

7.W 

8  48 

7  67 

7.84 

li  !'.' 

9.41 

a.  0 

7  118 

(,  92 

5.  75 

1  -j 

4.K5 

7.46 

10.62 

7.65 

7.84 

8.9» 

9.55 

7.10 

,,  ^» 

6.65 

4.  88 

4.75 

7.90 

10.02 

7.90 

7  4.4 

11  26 

9  68 

•  

7  30 

t.?8 

590 

4  .  "2 

4.70 

7.40 

9  12 

7  17 

7.  42 

11  ... 

11  93 

8  92 

7  50 

6.78 

5.  94 

6.16 

6  10 

7.28 

8 

7.05 

7.  34 

12  .1% 

1.1  37 

9.<C 

7.46 

7.28 

6.05 

4.88 

li.  84 

7.30 

9  42 

7  24 

7. 14 

10.61 

12  29 

8.92 

7  .10 

7.40 

6.48 

4.70 

6*2 

9.15 

10. 12 

7.10 

6  "0 

11.15 

11  48 

9.07 

7  2f» 

6. 98 

6  S4 

4  48 

8,44 

12  60 

9  05 

7  16 

6  M 

11  50 

10  41 

H.97 

7.25 

6.75 

6  90 

4.60 

7.42 

16.24 

8  "22 

6  81 

11  76 

t 

ft::::::::::::::::::::"::::::::::::::::::: 

9.V. 

7.4.5 

6,65 

670 

4.62 

7.28 

12.46 

6.00 

7  31', 

13.87 

9.2* 

n  

:o 

6.60 

6  30 

1.68 

7.02 

11.66 

7!  78 

7.57 

7.58 

13  11 

9  02 

9.90 

» 

6  H 

6  10 

4.80 

6.32 

11.85 

7  8.4 

7  37 

8  51 

12  .  Hi 

8.49 

u  

9.97 

8  14 

6.62 

4.88 

4.60 

6.10 

12.68 

7.90 

7.17 

9.14 

14. 90 

8.66 

m  

10.56 

7.98 

6.48 

6.70 

4  12 

li.  20 

10.85 

;  -jo 

7.35 

8.23 

12.95 

8.93 

IT  

V  W" 

7.10 

6  jr. 

It  58 

4.42 

6. 16 

9  85 

8  25 

7  1.1 

6.12 

11  90 

•1  61 

9.  12 

8.24 

6  ;«i 

4.48 

4.45 

6.22 

..  .. 

8  10 

8.07 

11  •■ 

10.21 

n  

9.17 

a.  20 

6.28 

VI8 

1.62 

li.  25 

9.10 

9.58 

8  20 

7.5? 

10.65 

10.  xs 

9.02 

. ,. 

6. 25 

5  42  | 

5.  U 

6.92 

8.52 

8  05 

8  00 

7.10 

10  1* 

9  *2 

8. 75 

8, -22 

6  22 

5  32 

4.  80 

6.76 

9.62 

8.66 

9.87 

7.  21 

9.80 

9  99 

K..t> 

7.W 

6  12 

6  2T, 

1.  78 

6.26 

10.80 

9-20 

13.57 

7.76 

9  19 

9  60 

8.46 

8. 10 

r.  OJ 

5.15 

5.  Ill 

6.00 

8.55 

14.05 

9.01 

9.02 

9.M 

8.SV 

7.10 

6  00 

5.05 

5.28 

5.9» 

6. 96 

9.98 

11.00 

h  HC 

8.75 

9  2* 

».» 

7,70 

,V»» 

6  no 

555 

6,02 

*  3ft 

in  u 

9  47 

-  03 

9  22 

8. 16 

7.42 

4,90 

4.95 

6.8.5 

6.78 

10.16 

10  30 

8  97 

7  Ml 

H.14 

9.17 

8.02 

7.50 

5.82 

4.95 

,  i.i 

5.82 

11.92 

10  04 

882 

7.  21 

8.55 

9.44 

7.»7 

7.40 

5  KO 

4.95 

6.08 

668 

10.18 

••  ■•• 

9  20 

r.ti 

9  44 

9  41 

7.82 

1  80 

4  92 

6  42 

6.92 

9.V> 

8.42 

8  86 

7.26 

9.08 

9  90 

7  72 

5  78 

4.84 

6  'n 

6.68 

6.45 

8-20 

-  1J 

?  19 

*  07 

904 

S:::::::::::::::::::::::::::::::::::::::::: 

7«4 

5  70 

6.90 

9. 10 

8.06 

7.17 

9  89 
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OaUt,  gtmae  height  of  San  Juan  Hirer  at  Orhoa /or  1900. 


Day. 


I.. 

L. 

C. 
i. 

0.. 


9.. 

lo.. 
11.. 
IS., 
It.. 

■«.. 

15.. 
1*.. 
IT.. 

IK.. 
IV.. 
30.. 

3:: 

33.. 
31.. 

I: 

37.. 

ft: 


Jnll 

Mar 

74  iir 

Apr. 

May 

j ...... 



July. 

Srpt- 

Oat 





— . 

9,  1- 

6.61 



5.  (17 

4.  55 

3.  K3 

7.60 

7. 13 

6.  58 

10.  <w 

13.95 

10.  91 

13. 97 

•■  W 

4  50 

.*»  fi8 

4.  73 

3. 

7.51 

6.  65 

-  68 

9. 63 

11.43 

10.  87 

11-86 

8.64 

4.50 

5.55 

5. 15 

3. 77 

6.73 

0.77 

9. 01 

9.03 

13.7V 

11.  11 

11.  06 

8.64 

6.  ii 

5.53 

4. 73 

3.  01 

€.70 

7.  66 

13. 15 

0.03 

13.7V 

11.07 

11. 09 

1 1 . 

6.  41 

5.04 

4.  53 

3. 47 

7  1. 

7  37 

11  93 

N.  2W 

173.  3!* 

11.03 

1 1. 33 

u . .  i.  ■ 

6.33 

.  .  i.,; 

1.  SJ 

8.57 

6.83 

7. 16 

13.  51 

6.  13 

11.97 

11. 30 

11.60 

10.37 

6.20 

5-  37 

4.37 

l.Ol 

6.35 

7. 43 

1 1. 73 

8.178 

13. 31 

10.81 

13.  82 

9.62 

6. 14 

5.35 

4.  35 

3.  W 

7.04 

f.51 

i>  *7 

H.  59 

13.63 

11,07 

20  2* 

V.  13 

4.  15 

■V  18 

4.  S3 

3.  KS 

6.  7* 

6.01 

10.  53 

6,758 

11.87 

1  1,  90 

19. 15 

ft.  to 

6.17 

5  31 . 

4.30 

8,7* 

6.37 

9  Ml 

11.  KS 

13.  " 

1 1. 51 

IK.  52 

*  33 

4.08 

5.17 

1.  HO 

1.41 

6.W 

8.63 

11.67 

8.55 

11.  W 

11.11 

11.  74 

Em 

5.13 

I.OU 

11* 

6.33 

8.29 

11.50 

8.31 

10.  ¥7 

13.31 

11  97 

*  oo 

5.90 

5. 15 

4  92 

4  11 

6. 45 

9  79 

ID 

8  19 

10  55 

13  35 

11  79 

7.8* 

5  04 

vm 

i.t* 

4.42 

«!u« 

■.■I 

10.75 

8.  IS 

III  29 

KM 

i3.ee 

7.70 

6,61 

5.01 

4.35 

1.7» 

5.70 

8.56 

11.02 

6.15 

1  1.30 

12.  W 

11.76 

7.IW 

5.63 

4.99 

4. 18 

1.15 

6.M 

10.53 

0.50 

8.53 

10.03 

11. V7 

11.15 

7.3a 

5.83 

4.93 

4. 17 

4.10 

KXt 

11.05 

9.30 

9,15 

9.93 

11.33 

10.83 

7.24 

\K8 

4.03 

i  n 

8,90 

V  33 

10  04 

9.  no 

B.05 

10.01 

io.  u 

10. 53 

7  13 

.%.  7r. 

4.H3 

1.31 

8.8D 

7.53 

II  66 

10.  16 

9.07 

10.36 

1  '  M 

10  60 

7.  OA 

7. 04 

4.79 

;.  is 

..  M 

6.80 

10.511 

0.07 

11. 05 

10.40 

10. 81 

6 .95 

7.30 

4.  XI 

1.31 

4.  CI 

6  51 

»  79 

0. 13 

B  tt, 

13,05 

10.31 

10.00 

, 

6  36 

5.07 

4,» 

4.01 

6  or, 

V  66 

9.  51 

9.  fQ 

15,  M 

10.53 

9.60 

7  04 

6  04 

5. 19 

4. 10 

4.4.5 

5.9* 

10  63 

9.34 

V  ',  , < 

13.76 

10.80 

9  M 

7.03 

A.  HI 

Kit 

4.03 

4.54 

to  10 

0.43 

9.63 

12.63 

10,  18 

»  36 

6  91 

5.70 

5.31 

3.06 

4.73 

v« 

9. 13 

10.34 

9  K3 

13.75 

V.l* 

9.12 

4  77 

3  i„i 

5.  H 

1.09 

0.70 

5.57 

8  50 

11  21 

11.  11 

12.  U* 

0.70 

LM 

7. 12 

MOV 

4.90 

4.07 

6.  19 

5.40 

8.67 

10.78 

11.37 

11.86 

9  60 

1  83 

7.aa 

6.96 

LM 

l(K 

11.56 

6.50 

5.71 

H  v 

III  7.. 

11  17 

9. 70 

1  69 

7.m» 

4.09 

4.05 

7.  IS 

«.  17 

8  lift 

il 

11.05 

11.09 

10.JC 

a.  41 

«  90 

1  83 

S,.V> 

0.65 

6.93 

8.44 

11.30 

14.00 

10.79 

11.63 

8.50 

4.70 

4.53 

7.39 

0.64 

10.45 

10.80 

8.40 

Ettimahit  monthly  liutehargr  of  .San  Juan  Hirer  at  ftehoa. 


ISO* 

January  

February  

March  

June  

July  

Angiaat  

H«-plcnib«T  

Oct.iOer  

November  

Oerwnbfr  

The  year  

I8S9 

January  

February   .  

Marrh  

April  

May  

June  

July  

August  

September  

October  

Sovi-inbrr   

The  year  

1900 

January 

w. 

Jun-. 
inly  . 

n 

The  year 


Olachanrr. 

T.rtal. 

Minimum, 

Mian. 

.Vf.  (rri. 
75,209 
58.530 
,i  ,1-1 
10.380 
34.880 
60.180 
78,050 
.51.100 
54.100 
67.635 
107.000 
65.000 

Vf .  /rrl. 
32, 310 
36,  OW 
30. 110 
17,391 
16, SCO 
18.800 
35,540 
32,020 
80.930 
34.600 
737,1*0 
S2.390 

W./nf. 

1.3  .':-' 
».  1181 
371  800 
21. 150 

19  I.UI 
33.140 

Hi  -1  ' 
37.330 
39,530 
42.200 
51.890 
40.850 

AetT-Jfct. 
2.7*2.300 
l.VOS.MO 
1.163,100 
1.25K.&10 
1.307.600 
1,071. 070 
2.878,200 
2.2NV.200 
2.352,300 
2.504,800 
3,087.470 
2,511,770 

107  000 

16,  :w 

36.  41 8. 

36.  *1.630 

19.100 
41.120 
31.3181 
38  Nil 
37  201 
3*.  390 
H\  636 
5-621 
77.321 
...  .. 
7  1  882 
01.190 

S3.0XI 
29,  MO 

I8,f*< 
16,780 
17,900 
28.0T8) 

,J  4. 

n,no 

27,350 
27,-UI 
S4.SS0 

39.H05 
32.510 
26,940 
21.087 
19.5371 
34.034 
a  7~  : 
37.9B1 
35.063 
31.769 
16,133 
42.763 

2. 473*.  900 
1.007.180 
1  656,  INI 
1  3U*,222 

1.  Wl, 079 
1.465.351 
.',  6T».  645 

2.  .7.  ;n« 
2. 17W.978 
1.053.350 
2,716,154 
2.629,158 

si.  636 

16.7N0 

SS.VkH 

21.300,145 

53.200 
20.JW) 
22,11 
10.725 
.;.,:.:<_ 
S9.010 
53.I0U 
'-.  171 
77,  1.- 
87.6% 
72,  W 
106, «« 

37,150 

n,m 

17,  2.1' 

14VM 
13.245 
30, 

39,200 
■t,M 
33,0<i 
42,055 
il,:*o 
35.300 

S3.9>» 
34,335 
19,  mn 

lr.   11  9 

18.411 

36.386 
38. 494 
17.131 
11.030 

55,  r* 

51,838 
W.W9 

2.0*0.744 
1  3C..0V3 
1.309, 132 
979, 9> 
1.132,212 
1.570.1 IV 
3.306.030 
3. 89*.  042 
2.112.024 
3.298.815 

ias 

II.,-,., 

13.24.5 

3%,  l-l 

2T.  46»y;» 
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fkiily  <jmoje  lieiylU  of .Stim  Carlo*  Hirer  „l  rtatum  .1  mile*  aWf  mouth,  for  ltRrj. 


J  Ml. 

rt'O. 

Mar. 

Apr. 

3411}  . 

1 

lull' 

Alitr 

,M»K, 

ktt.t.f 

r*i  pi. 

1 1,  t 
■  ii  i 

va. 
.^m  . 

11,-. 

11. 'JO 



11.  IW 

12.40 

II.  U 

10.  HO 

12.35 

1.:.  ;»i 

14.  ■ 

IS.  15 

13  10 

12.50 

17  40 

12.  74 

11.  85 

12.20 

11.44) 

III  Nil 

12.  10 

13. « 

14.70 

13. 05 

is  M 

12. 35 

15.50 

14.35 

ilio 

12  15 

11  44 

10.75 

11.  9« 

13  -.1 

14.35 

13  " 

18.  as 

12.40 

15  21 

ixxo 

:i  :i! 

12  0.1 

11  40 

in  mi 

11  6.1 

13  .  VI 

17.90 

IS.  00 

IX  10 

1X55 

14-7,1 

i.  ■< 

11.6.1 

12  Hi 

11.20 

10.  NO 

11.55 

13.  Ml 

15.(0 

12.85 

13. 15 

17.95 

15  So 

19. 40 

11.60 

11.11 

12-05 

10  u 

11. 50 

14.70 

16.30 

12,70 

12  60 

19, 10 

19  15 

12.14 

12 .06 

11.  u 

'  1  75 

1 1 .  .'«:• 

11.90 

14.  70 

14.K1 

12.60 

12  90 

16,  7.1 

19.  411 

12.  M 

12.00 

I  i  70 

II  Ml 

1 1 .  .ii 

12.20 

14. '.M 

14.  64 

12.  80 

12. 60 

15.50 

18. 70 

12.  U) 

11.70 

12  HO 

12-75 

10.90 

12.  Nil 

15. 10 

15.70 

12.  45 

12. 40 

17. 15 

17.30 

12.  ii 

11.70 

12.20 

12.20 

10.  90 

13.  Do 

19.00 

14.75 

12  61 

12.  40 

16.  70 

16.  |o 

IJ  fti 

11.70 

11.06 

12  60 

10  NO 

13.50 

22. 95 

14. 10 

18. 10 

12.40 

18,  20 

15  31. 

p*» 

12.  H 

11-70 

11. HO 

12-  50 

10  NO 

13  44 

17  40 

13.  70 

14.05 

1 2.  .55 

19.  15 

14.  ft 

1   .  IK 

12.70 

11.75 

12-00 

11.05 

12  95 

18  NO 

13.50 

13.  4u 

13. 15 

18.25 

14.65 

IJ.iV 

14-70 

II.  »l» 

12.00 

11.20 

12.  75 

20.(10 

14  30 

18.35 

18.60 

1795 

14.  JO 

1X45 

11.70 

II.  HO 

10  90 

12.911 

17.40 

14.20 

18.011 

1X61 

18.91 

It  if. 

M.  .".••■••  •*•■•■•■■■*•••■■•■  ■■••■■■(•■t*>t 

IS,  00 

IS  2ft 

11.65 

11  65 

10  N5 

12  7. 

III.  NO 

14.30 

18.00 

13.  10 

17.  (W 

13.9'. 

13.60 

12.70 

11.55 

11.50 

10- Nil 

12.  90 

15.00 

14.06 

13.30 

13.45 

16.90 

IS.  90 

1x2s 

12.85 

ll.tl 

11.  40 

10.70 

12.  Nil 

14.90 

13.90 

1X00 

1X40 

16.21 

16 

1X20 

12-  « 

11.50 

11.30 

10  HO 

12.70 

15,50 

13.70 

13.00 

18.  1  '• 

1ft,  (0 

IS.  21) 

I2-IV'> 

11  411 

11  30 

11.20 

13.90 

14.40 

13.40 

12  75 

12  N5 

lb.  45 

14.70 

1x30 

II.  40 

11.211 

11.35 

1X25 

14.(31 

14.  25 

12.65 

12  70 

15.05 

14.50 

22  

12.  65 

12  86 

11.30 

11.15 

11.35 

14.90 

14.75 

14  14 

13.  .HI 

14.65 

14.91 

23.  

12  v. 

13.70 
12. 20 

11.25 
II  20 

11.10 
11.05 

12.20 
12.  60 

£3 
12.  H 

14.35 
14.M 

13  i-'i 
13.  Ml 

14.  Ml 
14.25 

13  (ii 

13.  30 

14.30 
14.35 

14.45 
15.  SO 

15.  

12  IJ 

12.90 

11.15 

11.00 

12.00 

13.00 

11.30 

13.70 

1X20 

1X05 

14.00 

15. 20 

36  

HE.  ■ 

12. 55 

11  10 

10.95 

12.115 

12  50 

14.35 

1X90 

13  05 

12  711 

1.1  75 

16.80 

12.20 

12  HO 

11.10 

10  90 

13.  NO 

12.35 

16.90 

It  00 

IX  65 

12.50 

13  50 

16  .  6N 

»  

12  .... 

12  60 

11.05 

10.90 

13  00 

14.00 

16.40 

1X65 

1X74 

12  60 

16  2ft 

15  45 

».  

12  0  ■ 

11.10 

10.95 

1X30 

1X70 

15. 44 

13.80 

IX  65 

12!  60 

16!  30 

15.  IU 

W  

12.  OU 

11. 10 

10.90 

1X60 

1X55 

14.65 

13. 15 

1X20 

1X65 

16  56 

15.09 

11  90 

11.05 

12  M 

16.40 

13  20 

1X70 

16.57 

IkjUg  jnu/yr  AWp/tl  of  .Son  tarda  iiurr  of  (farum  .f  mtV«  aWe  mouth,  f«r  tKO. 

D.r. 

J>n. 

KcK 

Mar. 

Apr. 

M«r. 

Ju»«. 

July. 

Auir. 

Sept. 

Oct 

1>CC 

12.  S7 

11.98 

11.1* 

10.97 

14.  12 

14, 17 

14,56 

16,26 

17.70 

IS  70 

18.42 

IS 

12.65 

11.02 

11.92 

10.92 

11.  12 

13.70 

14.17 

14.75 

19.20 

15.39 

16-44 

12.47 

11.7m 

1241 

10.  84 

14.23 

13.62 

14.13 

11.30 

17,85 

15.55 

15  60 

ii.  n 

12.  S7 

11.82 

11. 00 

10.84 

14.27 

13.91 

15.97 

13.96 

16.76 

16. 31 

16.11 

20.00 

12.23 

12.07 

11,  Is 

10.74 

14.39 

13.90 

16.13 

13.72 

16.50 

16.35 

16  19 

18.26 

12. 15 

12. 14 

11,34 

10.73 

14.11 

14. 19 

14. 3» 

13.50 

16.83 

16. 14 

14  90 

It,  ti 

12.  .is 

11.76 

11.21 

11.15 

13.64 

14.11 

14.50 

13.73 

17.63 

15.48 

17.77 

•  •«•■•>■*•••••••••••>■»••••••*■••*•••••••• 

m.oc 

12  00 

11.62 

11.  It 

II  >. 

14.  rO 

IS.  45 

14.73 

14.24 

17.75 

16.40 

27.70 

11.04 

1 1  » 

11.16 

11.17 

13.76 

14.40 

14.61 

13,93 

16.32 

21.58 

22. 4N 

M  

14.  76 

12.00 

11.61 

11.1* 

11.16 

18. 16 

It  62 

15.63 

13.79 

13.96 

19.77 

10.63 

U  

14.40 

11.  W 

11.46 

11. 19 

10.97 

13.41 

14.93 

15.20 

14.03 

16.60 

19  25 

17.93 

14.  12 

ii.n 

11.54 

12.22 

11.20 

13. 41 

11.61 

15.67 

13.  ..2 

IS.  82 

18.23 

17.69 

14-  06 

11.72 

11.65 

12.21 

11.24 

13,39 

15,  71 

IS,  41 

13.38 

15.66 

17.50 

16.77 

It.  1*4 

II  70 

11.41 

11.73 

11.85 

IS  12 

15.00 

14.47 

is  ... 

15.00 

18  60 

15.98 

u  

13.  58 

11.00 

11.  KG 

11.42 

11.54 

12  « 

14.29 

14.60 

13.97 

14.87 

18.48 

15.68 

IS.  411 

11.62 

11.29 

11.26 

11.65 

13.63 

14.35 

14.11 

18.75 

14.65 

16.96 

15.24 

13.22 

11.72 

11.25 

11.40 

11.34 

16,23 

17.80 

11.91 

15.00 

14.51 

16. 19 

14.90 

18.09 

11.70 

11.22 

a.m 

11.23 

13.97 

Hi  \i 

13.90 

15  .s 

1.1.07 

11  17 

14  66 

12.91 

11.  00 

11.20 

n.m 

11.22 

IS.  XI 

17.85 

13.96 

14  in 

15,38 

14.25 

14  52 

12.  SB 

14.00 

11. 15 

11.92 

11.44 

13.41 

16.27 

13 

14.62 

17.03 

15.04 

14.88 

12  TS 

13.70 

11.10 

11.69 

12. 7* 

13.22 

15.73 

13.69 

14. 16 

16.75 

14.95 

14.20 

12.  "  I 

12.00 

11.21 

11.46 

12  18 

12.92 

14.29 

18.94 

14. 10 

13.23 

15  20 

14.02 

SB* 

12.  70 

12.  21 

12.10 

11.34 

11. 9N 

12  96 

16.54 

14.27 

14.79 

16.70 

15,97 

IS  90 

12  W 

12.00 

12  15 

11.25 

12.24 

12.65 

15.44 

14.43 

14.  48 

16.44 

14.75 

1  1  70 

3ft*  *(*••*>*>*■*••••••••••-•••••■•••••••>■■■■ 

12.72 

11.  M 

12.  OS 

11.12 

12  7* 

12.  65 

14.70 

14.62 

16.  59 

16.85 

14  49 

1X66 

12.  .1 

11.74 

11.71 

11.34 

14.73 

12.70 

14.23 

14.27 

17.07 

16.23 

14.28 

13  46 

13.  43 

12.30 

11.50 

11.05 

lli.SU 

12.  (5 

14.05 

14.25 

17.  76 

16,98 

14  SO 

1X32 

13.(3 

12.  52 

11.96 

11.16 

14.90 

IS  82 

14  57 

14.  n 

13.46 

15.  N7 

14.68 

13.23 

13.20 

1 1  .M 

11,12 

13  7  s 

13,  M 

15,00 

16.77 

17.04 

If,  1* 

15.82 

13.05 

13.(0 

11.20 

11.00 

1H.  IN 

14.  10 

14.20 

16  s, 

20.72 

14.95 

17  »S 

13. 02 

12.70 

11.  19 

14.34 

11.24 

15  .  NO 

15.16 

12.  sr. 

Hating  table  for  San  Carlo*  Hirer  «i  itntion  .1  unlet  alior*  mouth. 
[Till.  Ublc  l»  «ppllK«Wi<  only  tram  A|.r11  1.  1N99.  to  HeptiiDl*r  14.  1900.) 


Dkt-  1 
c  barer. 

Oaucr 
lo'lufii. 

HI- 

fhalx.-. 

Gauicc 
loiKTit, 

DIh- 
rhargr. 

hiildfit, 

DIN- 

cliarKi'- 

'  SSBR 

I'l- 
chartr. 

FrH 

see,  Jut. 

ftrf. 

Sre.  feri. 

nn. 

See.  Jni. 

Frrt. 

Stc.  Jni. 

Srr.  J'ti. 

10.7 

2.8UW 

13  1 

8  160 

is,  I 

11.  .'•< 

17.9 

24.360 

20  3 

3ll  ll.l 

10.8 

2,960 

13.2 

8  120 

14.6 

1.1  .20 

18.0 

24.MJO 

20.4 

:ui  mi 

10* 

3,120 

1X3 

8.700 

15.7 

1  .,  NIO 

21S.240 

20.5 

37,  20U 

11.0 

8. 320 

13  4 

8.980 

15  8 

Hi,  AO 

18.2 

25,  (28) 

20.6 

37.720 

11.1 

,  ..1 

1X3 

9.260 

16.9 

If,  ... 

1N.3 

26, 160 

20.7 

38. 240 

11.2 

3.720 

1X6 

9.54(1 

16.  (1 

16,  92)1 

18.1 

26,641 

ax  n 

:in,7«u 

11.3 

;.'/20 

1X7 

9.  N2U 

16.1 

IT,  .--I 

1*>.  5 

27.120 

20.9 

39.2H.I 

11  4 

4,140 

1X8 

10.100 

16.2 

17  -.Il- 

18.6 

•27.600 

21.0 

N(tl 

40.320 

11.5 

4,»0 

1X9 

10.  380 

16.3 

ls  .... 

18.7 

28.  ONI 

2N..160 

21,1 

11.6 

1,  T8U 

14.0 

10.660 

16.1 

iN.ato 

18.8 

■  21.2 

40.  NKI 

11.7 

I.8W 

III 

U).  9411 

16.5 

in.  720 

18.9 

29.040 

21.3 

41.360 

11.8 

ft.  03) 

14.2 

U  .'.II 

16.6 

19. 120 

19  0 

W.62I) 

21.1 

11  UNO 

12  HO 

11* 

5,210 

11  ;i 

11  ;m\ 

16.7 

19.420 

1*.! 

30.000 

21.6 

12.0 

5.  1*0 

14.4 

11  NKI 

16.8 

19.920 

1*  2 

TO.tN) 

21  11 

42.920 

12,1 

5.720 

14.6 

12.100 

HlI 

20,  S20 

1*3 

X.Val 

21  7 

43.  440 

1X2 

1.960 

14.6 

12.4(81 

17,0 

.m.  T2i  ■ 

19.4 

31.480 

B.  8 

48, 96D 

12.3 

6, 2U) 

14.7 

ij  Tim 

17.1 

21, 12D 

19.4 

ItjOOO 

21.9 

41,  IHJ 

12  4 

in 

14.8 

13.000 

17.2 

21,  'O' 

19.6 

32.520 

22.  (1 

4.1,000 

1X6 

...t.sj. 

14.9 

13. 300 

17.3 

21.920 

19  7 

33. 040 

22.1 

45.540 

12.6 

6, 921) 

16  0 

13,000 

17.4 

22,  S3) 

1*6 

33.560 

2X2 

46.  ON) 

1X7 

7.160 

16.  1 

I3.92D 

17.6 

22,721) 

l*-9 

114.  0811 

22.3 

46. 620 

1X8 

7. 400 

15.2 

14,240 

17.6 

120 

■31.0 

31.660 

22.  1 

47.160 

1X9 

7.640 

15.3 

14.560 

23.  V.l) 

20  1 

35. 120 

22.6 

47.7(0 

13.0 

7.  900 

16.1 

14.830 

17> 

7S.920 

20  2 

3...  640 

22.6 

4N.210 
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Ratimj  tdbirfor  San  Corlm  Kiirr  at  Malum  .1  milt*  <i>«*t.  month— tVmtimit-il. 
IThlK  ufjle  ln«ppllntMv  only  (r.,iu  gvpterober  U.  1900.  M  Iti-rambrr  31.  1900.! 


Unuif 
h<-l*ht. 

M» 
ctacr* 

; 

li.lino 

iH-ight. 

c-hanpr. 

limugi- 
hcU-ht. 

<'h«iiri>. 

lit-iitbl. 

ro»- 
i-hiinei-. 

<iaUAV 

MgEt 

c(i»rx<-. 



12.2 

14.  H 

11.920 

IS. » 

is,  aao 



1'J.O 



2li,  *0 

21.1 

:u>.  «uo 

12.  H 

14.9 

IJ  2011 

17.0 

I.S.KNJ 

19.1 

27,  WO 

21.2 

30,920 

12.9 

7.200 

15,0 

IS,  480 

17.1 

19,240 

19.2 

27,  MO 

21.3 

37.380 

11.0 

7.411) 

1M 

12.760 

17,2 

19,61m 

19  3 

28,280 

21  1 

:r7,n40 

13.1 

i,m 

X  -i 

13.040 

17.3 

ID.  WO 

19 4 

28,7Ai 

21.  5 

».:**> 

13  I 

;.wu 

IS.  3 

13.320 

17.4 

20. 

19.5 

29.  l«Li 

21.6 

38.780 

13.  i 

«>.  loi 

15.4 

1.1  MM 

».  tJH> 

19  6 

29.600 

21  7 

39,220  . 

13.4 

»,  400 

IV  6 

13,  WO 

i" 
'k: 

21,0411 

19.7 

30.040 

21. 3 

39.680  1 

3,1 

\  Mil 

15.6 

14, 2m 

21,410 

19  8 

30,  480 

21.9 

40.140 

13. « 

8,  wo 

14.7 

14.  MM 

17.8 

21, .Mi 

19.9 

30.910 

22.0 

II  ,,('1 

is.; 

».  120 

15.8 

14.880 

17.9 

22,240 

20  0 

31,400 

22.1 

41.060 

13.  ft 

9.3(0 

I.V» 

15.200 

l«.o 

22.640 

20.1 

31.  800 

-»>  .» 

4I.IV20 

13.9 

:•.•«•• 

16  0 

15.5241 

IN.  1 

23,  OH) 

20.2 

32.  320 

•3!  3 

41.980 

11. 11 

9,*I0 

16.1 

15.  MO 

w.a 

23,  140 

20  3 

32.7X0 

22.  1 

12.440 

14.  1 

10,  M 

14.2 

Id.  1*1 

18.  3 

23.  »0 

20  4 

33.24X1 

72.4 

42.900 

14.2 

i«.a» 

16.3 

16.  4H0 

18.4 

2I,:SJI> 

■if 

33,  700 

22.6 

43,360 

14.3 

HI.  560 

16.4 

16.  mw 

18.5 

24,  "SO 

20.  Ii 

34. 100 

43,820 

II.  1 

10.  <u 

16  5 

17. 120 

18.6 

25,200 

20.7 

34.620 

B.1 

44.280 

14.5 

11, OS) 

li.6 

17.440 

m.; 

25.640 

20.H 

3T>.  OHO 

22.0 

44.7411 

II.  6 

11. .vo 

Si 

17,(100 

is.  n 

3S 

20.9 

35.540 

23.0 

to 

11.640 

16.  » 

ll>.  160 

21.0 

36.000 

«  | 

Ertimatrd  monthly  di*rhargt  oj  Son  Carlo*  Hirer  .1  mile*  above  it*  mtntlh. 
[llralowfr  «m»  1,450  ><|uiur  mllra.  approximately.] 


Minimum.  Minimum.  Maui. 


1898. 


tiio  r*n . 


,8>nH»d/«-l 
28,000 
34,300 
11,341 

10,  ON) 

11.  WO 
32, 250 
41,600 
14.730 
14,200 
32,500 
32,260 
19.920 


Tin-  ymr , 


<  n  mit  U  rt 
10,560 
7.400 
A,  110 
1  220 
4,100 
A.  200 
8.400 
8,800 
7.420 
8,  180 
9,680 
5,  MO 


41,  fiim 


14.200 
17.340 
».0MO 

7.a 


12.314 

£i2 
12.100  ; 
9.757 
31.737 
31.480 


50,  130 

— i — i  - 

S5,  457 
10.7K1 
5,840 
8,752 
18,H01> 
'!  Mi 
21..  n.  I 
20. 120 
31  ■"• 
27,  Mil 
31,  UT2 
116,  »2l 

66.820 


I  100 


5,720 
4,940 
1,300 

y% 

4.380 

8,700 
8,290 
8,5*0 
0,440 
Ii,  SA) 
10,3*0 


Scc.fcet. 
1X1,065 
13,630 
7,|J80 
8,038 
5,560 
10.720 
14,094 
10.990 
10,319 
12.W») 
15, 440 
9.290 


Total. 


Acnttrt. 
700, 5*2 

;m  :ih 

132,  260 
3.W,  A) 
341. (f<0 
i  ,:7.  SN 
1*66, 005 
675, 750 
Iil4,02:l 
791,960 
911, 750 
571,220 


10.996  7.661,565 


IVr 
.~iu»r<' 

mile. 

tolnMI. 

Src./rri. 

Indict. 

Inches. 

11.10 

9.09 

9.30 

9,60 

4-  HO 

5. 53 

7.52 

4.20 

4.69 

11.66 

3  HO 

4.» 

20.12 

7.40 

H.26 

20  79 

9.70 

11.  IH 

1ft  Mi 

7.W 

8.76 

11.68 

7  10 

7.92 

8.90 

10.26 

10-liO 

11.  HX 

6.40 

;.» 

7.855 
7.360 
5.400 
4.110 
4.559 
7.381 
16.909  | 
11.678 
8.487  , 
7. 808 
17. 106 
It..  067 


483.600 
40(1,750 
3K.030 

I.  ; 

280.308 

4J9.  aa 

I  1139,701 
718.0S7 
-  »j 
480,701 

1.027,  HSU 
991,347 


6.25 
5.29 
4.29 
3.39 
3.62 
5.04 
13.44 

a.  a« 

«.52 
6.20  i 
It.  15 

12.76  I 


2.8U0        9.5M      6.91^. WO  i 


6.776  11.670 

I,  '.Hl  S  94H 

3.530  1,525 

3,320  C<M 

2,848  5.844  j 

6,  W  9, 5!«l 

9, -596  13,  665  | 

9,512  '  13.187 

8,921  12,  W 

11.276  17,202 

I0.V24  17,380 

7,320  I  16,256 


"6.03 
20  32 
16.08 


717.M3 

8.06 

9. 2S 

».  79 

330,249 

4.10 

4.27 

4  9i  i 

278, 257 

3  05 

8.52 

6  56 

256.  *tt> 

2-98 

3.*2 

3  00 

.189. 

4  OS 

4.65 

14.42 

M7,0?) 

6  57 

7.  jtj 

11  ?ii 

840, ZA* 

9  42 

10.86 

15  M 

817,815 

y  Hi 

10.49 

ILTl 

769.781 

8.92 

9.9.5 

21.36 

1,067,7  V. 

11  86 

13.67 

«  45 

1,034.237 

11  9" 

13.  31, 

16.56 

999.515 

11.21 

13.02 

21.69 

•  FromXM  I2lu31. 
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Krt'tmnttd  monlhly  ilunrliaryr  oj  San  Jnan  Rutrr  utott  llu  month  oj titt  San  Carlo*. 
|Thi»  l«  ohulnrrt  by  MiMrartlng  thr  dlN-harfv  •<!  the  Sun  t'urlm  fnim  that  of  (hi'  San  Juan  ut  IX'Ikni.] 


I'   --• 


Moiuli 


Jnutuir>-  lu-31  

February  

Mawh  

Auril  

MVy  

June  

Joly  

Aiutu-t  

S«liUMiili*r  

October  

Novcmhrr   

liei-i-robrr  

Thr  year  , 

MIL 

.'•IIMIi  

Ft-bntary      

Mairb  

April  , 

May  

Juni-  

July  , 

Amru»t  

September  

Oelnner.  »  , 

NuvrmlMT  

Mr-vetober  

The  yr»r  , 

IHf, 

January    

February    

Ma  mil  

June  

July  

AngiPl  , 

septrmWr  

October  

November  

I"-  -i- H  i»i  •  r  

Tbe  year  


Maximum  Minimum. 

Mi-.ii 

Vrt>a#f  /rrf 

.Vr.  ML 

Arrt-firl. 

2ji,27o 

lit,  40U 

21,1X10 

917, 640 

:u,  >- 

lit,  Mil 

33.  CNi 

1 , 336. 360 

22,  lO) 

H  roi 

16,  S'4I 

1. 036.  U70 

24!  *o 

12!  *KU 

li,  12U 

N99.7U0 

I9.20U 

II.  TOO 

14,  HO 

HO",  KHI 

39.  200 

13.000 

32  410 

1  333  '00 

43.  l«i 

16.2011 

iw[tji> 

2.01l!«7tl 

36,400 

a.  out 

2li,  170 

1.609  130 

4l.nuo 

22.600 

2*. 210 

1,73".  120 

r.wo 

24.700 

29,  320 

1.103.  "CiO 

36.  "00 

36, IfO 

2, 16V. 420 

41  "Ml 

26,300 

III.  470 

1,941, 160 

7i>.  i«i 

II. TOO 

24, 746 

17  ,\V4  *.St 

:ift.<ftiu 

36,900 

21.  H00 

J.966. M 

26.200 

2*.  100 

S>!  IttO 

J '  3ypv  45) 

23.  loo 

19.600 

2l!  440 

1,124.140 

a),  wo 

14.  Dm 

17,474 

1,044.777 

16.740 

13.300 

11.061 

»».9?> 

SO.  4*0 

13.  AM 

17,229 

1. CBV  231 

l~. 00O 

A  777 

I.4M.IKO 

zv.  wo 

31. MO 

26.243 

1.614.  261 

54.  DM 

21.280 

37.472 

1,634.741 

29.820 

30,*|O 

34..'*i 

1,471.747 

41.730 

21.4110 

2H.949 

1,723.174 

.--"Till 

23.440 

28.706 

1.643.110 

46.900 

B,M 

24.064 

17.343,336 

36 

IS.  640 

21.  994 

1 .  ML  :!7u 

16,497 

16. 2W 

1.031,»2fi 

■ens 

13.420 

14,133 

'.Hi  19. 

u.  m 

11,133 

IZ  186 

724, 127 

7.VI 

10,  If* 

12.40* 

772.  MO 

■.V  060 

11.144 

16,424 

963,37 

34.730 

17,444 

24.496 

t.406,242 

W.MO 

23.770 

.a  wi 

2.(167,130 

».m 

24.  «S 

2*.  166 

1.17a,  416 

61.42* 

30,412 

37.999 

2.336,492 

4S.Ha) 

S0.O9K 

34.377 

'2.039.643 

».7n 

37.  W> 

16.633 

1243402 

6i.. vat 

lil.  In- 

21.3*0 

17.4*7.646 

K*t\mated  monthly  di*rharyt  of  trilnUarirt  to  San  Jnan  RUrr  hfttrern  Uora  Xtn  Carlo*  and  Ixt*  Sahalo*  Station.  Itruinagr 

ami,  760  »[Uarr  milrt  {apjirturimatrtif). 

(ThL*  I"  the  rtlnprenoc  between  the  - 1 1  — .  bnn-  <>f  the  San  Juan  iiUivr  Mora  San  Carlo*  ami  at  Satmlo"  station.] 


Mm nth". 


MNrihMfjit. 


Maximum   Minimum.  Mt-au. 


Runnrt 


January  (10-31 1. 

February  

Martli  

April  

May  

.lime  

July  

Auxu-t  

SrptrmU-r. 

ttcdihrr  

Siivi'inl"*r..  .. 
ItwctnbeT  


Tin-  Ml  . 


:>.  100 

■is: 

12.700 

7.000 
■21 .  nm 
21.0OU 

16.100 

is,  ni 

II.VUI 

14.000 
14.60n 


S'O'Mrl/ra 

WO 

2,7X0 
1.300 
1. 100 

m 

tow 

7,»U0 
3.400 
2.6011 
2.000 
2,»C0 
2,*00 


Srmnittrft. 
3.630 
4.440 
2,«0 
2. 960 
2.  SKI 
K.2TO 
13.340 
II.  WO 
7,140 
n.nso 

11,00 

11.440 


January . . . 
February .. 
Martli...  . 

m 

June.  

July  

Autrunt  . 
Si-ptrinla-  r . 

Ortubrr  

Not*<'nitN'r . 
iNTi'inlper  . 


IWt 


Th*  year . 


I.S.UUI 

400 

6.370 

4. 490. 240 

I4.4WI 

4.300 

".  330 

M2. 190 

It  10 

12  SI 

7. 100 

3,200 

4,340 

243.  mo 

4.  HA 

•..09 

4.400 

2,  MO  ; 

3..VK 

220.740 

tM 

4.M 

Km 

1,600 

149  772 

1m 

1.74 

\773 

972 

1. 146 

132,473 

2  "7 

3.M 

11.4411 

1.396  , 

4,367 

2SO.W2 

4.112 

6.49 

23.  Ml 

4.430 

11.4KV 

71'  S0» 

\:<.  i-i 

17. 61 

14,  K83 

7.007 

10.  WJ 

MW.  "1" 

14.42 

16.74 

31. 400 

\7»4 

10.363 

616.619 

IX  H2 

IV  12 

P.  701 

m- 

4,790 

.141'..  046 

7.72 

■90 

in,  Ml 

2.006 

a, 604 

411,967 

11.17 

DJ  xi 

n.Msa 

3  not 

6,373 

M,  64» 

1  H 

»  » 

ai..-tw 

VTt 

6.  AM 

I.777.37S 
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Mmntrd  monthly  ditharye  of  trilnUariet  to  Snn  Jutin  Hirer  Ixttrsrn  flwvi  gun  Oirt.u  and  />«r  Sahtilo* 


TeUrwuy . 


r.:::::: 

Jane  

July  

A'XU-l  . 
September. 
Ottobrr  ... 


The  year 


k  udh.1t. 

Total. 

Minimum. 

Km. 

Per  *iuiitr 
mlf.-: 

Iwplli. 

Srrvmi-fr<1. 

Henmd-Jttt. 

Amm<l->i'««. 

Attt-fttt. 

Stromlftrt . 

6,574 

2.077 

4,074 

.si.au 

i.w 

7.01 

5.008 

2,517 

3,186 

K<,.'iM 

lB 

4.41 

2.000 

%m 

164.  U65 

6.70 

4.87 

446 

1.124 

«.  i-TT 

1.60 

1.67 

u  rx 

90 

1.KM6 

116, 026 

2.51 

2.80 

*  KM 

-  lit 

4,214 

250,778 

6.62 

6.M 

11.014 

2  ML' 

7.  MS 

452.  NO 

0.02 

11.12 

.M.ni 

5,042 

12. DNS 

to*.  .117 

17.  ■ 

10.06 

14,174 

4.170 

411. 870 

0.38 

10.  SO 

26, 72* 

2.320 

0.668 

567.7311 

1175 

11.70 

It.  KM 

:•  -:t 

6.254 

170,964 

6.21 

0.27 

28,  2» 

2.712 

0.715 

607. 336 

1106 

14.  ■ 

31.114 

SO 

5.NM 

4.275.991 

monthly  dirhanjr  of  Marhado  Hirer. 


January  . 

EE* 

April  .... 

May  

Jim*  

July 


«»••......••■•••. 




•••••  


I'JUU. 


l'<; 

HI 
ui 

251 
1.0J5 

mo 

1,156 
235 
1.752 
1,4*4 


1.1.  I 


:ill 


472 

s 

375 
2.602 


>; 
... 

at 
»-< 

170 

IS" 

ii> 
Hi 
7t 
110 


07 

so 

70 
101 


ua 
iB 


Srr./rrt 
214 
07 
116 
101 
160 

iso ! 

335 
:U7 

aw.' 

154 
300 
338 


Tin-  year 


219 


146 
120 
77 
■ 
04 
112 


267 


Total. 


Irr.-r...' 

ft.  170 
5.4U6 
7,252 

c.oau 

9,854 
0,471 

•JU.570 
20,747 
17,004 
0,471 
l£  373 
20.7/7 


150,142 


0,011 
6,665 
4.740 
3.255 
\  706 
6.663 

r-.">.: 
i»i 

20,4125 

io,:i7« 

12.327 


SAN   KRANriSCIi  KIVKR. 


The  most  important  stream  that  will  l>o  intersected  by  a  canal  lim-  from  lioca  San  Carlos  to 
(ireytown,  on  the  left  bank  of  the ..San  Juan,  is  the  San  Franciseo.  Its  principal  brunch  is  the 
I'hanchos.  Above  their  junction  measurements  were  made  throughout  18!»S.  The  summary  of 
monthly  discharges  of  the  river  near  its  mouth  is  given  in  the  table  following.  In  1SW  and  VMM) 
fifteen  current-meter  measurements  were  made,  which  are  also  given  below. 
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tObUltu-1  t.v  rmnbtnln* 


EnimalM  mimthl;/  tlvrharge  uf  San  Fntnriiu-o  Kitrr  at  its  mouth. 
on  llu.  l> 


■  emu.] 


;f  |t  jTn  — 


January  . 

t    I.r  1.,-.' 

Marvli... 


July  

Auxual  

■*fpl«oil«*r. 


Tha  year. 


1,270 

l,M 

.Nn.M.r/rrf 

an 

,S,r./rrt. 

ua 

Am -Int. 
14,840 

27,160 

■a 

180 

390 

ra 

190 

1  J.  210 

1. 

no 

254 

1 '1,110 

.VD 

124 

at 

11,260 

1.100 

at 

373 

22.200 

1.890 

270 

t»l 

42.  "M 

184 

<1 

22,  so 

•JS 

140 

Sr.' 

22,730 

MCI 

no 

.01 

16,  M0 

1  '01 

100 

402 

MM 

100 

- 

24  171 1 

1.890 

,00 

lUtrharge  1 


Ort.  » 
Sot.  7 
Xor.  » 

1000. 
Jan.  21 
Feb.  10 
Mar.  in 
Apr.  29 
Mu)  21 
June  < 
June  27 
Aug.  1 
An*.  M 

AS-  I? 

-  u 


HyOmgraphvT. 


H.  W.  Iinrhaln. 

 do  


Mm  Ho 

 do  . . 

 do.. 


An*  ■•! 

MTtUm, 


'  191 
1.1*3 
•at 


II.  (i.  HrMer   IT»r*  X«.  CJ  . 

H.C.Hurd   PriwXo.»4  . 

....do  do  

....do   ITl«So.  ». 

n  n.  nriitim   b.  ab.no.  1. 

....do  do. 

 do  1  do. 


do.. 
.do.. 


.do. 

do. 

.do. 


414 

27i. 


IK 

810 
84.' 

9> 
'.24 
7M 


0.  ea 

1.  u 

30 


.f. 
■M, 

.10 

,. 

.64 
■ 

.87 
I.  I A 

1  21 
.44 

.7$ 


.Src.Jrfl. 
JM 
:.2I2 
217 


(.■si 

181 
148 


1,1*7 
340 
554 


sAiungt  1  kivkk. 


A  station  for  the  mea* urement 


>f  rainfall  and  discharge  on  the  Sarapioui  was  maintained 
about  <i  miles  above  the  mouth  of  that  river  from  August,  lSi*H,  to  the  end  of  the  year  18!«t, 
and  the  record  is  complete  for  that  period.  A  native  observer  took  rainfall  and  gauge-height 
observations  throughout  VMH).  and  approximate  results  for  that  year  also  are  given. 

/'.i.'  v  gnwjr  bright  of  &irtt)>i<fui  Riirr  ,i  milt*  abort  ilt  mouth,  far  li<9!i. 


!>«> 


I.. 
■1.. 
%.. 
4.. 
6.. 
».. 

8.. 

♦.. 
10 
II 

II. 

IS.. 

14 

IV. 

10.. 

IT, 

It.. 

!».. 

JO  . 

a.. 
22.. 


n 


Jill). 

Feb. 

Mar. 

May. 

J  tint*. 

Joly 

Auk. 

Kfpt. 

Ort.  1 

NflT. 

7.30 

7.  XI 

•  43 

0.M 

6.27 

ua 

9. 13 

11.28 

0.74 

•  74 

8,  H2 

12.  (0 

11  14 

7.42 

k.d 

A.  08 

0.  Ii 

8.  ■ 

10.21 

11. CK 

V  19 

9.37 

8.00 

10  77 

10  00 

i.a 

Mr. 

»  03 

r  11 

8.40 

9.73 

10.75 

0  11 

10  01 

8.  12 

10  7f. 

•.41 

7  1* 

8.26 

7. 10 

4.08 

8.  OA 

9.77 

13.8ft 

8.KI 

9  64 

9  80 

10  30 

t,m 

7.08 

7.90 

7.  M 

li.00 

8.17 

11.23 

11.81 

K.6I 

9.79 

13  62 

14.63 

(.a 

7.74 

7.50 

l>.  84 

6.  80 

8.70 

12.23 

12.20 

8.72 

8.  97 

17. 10 

20. 15 

a  .v> 

7  1» 

7.  a 

7.80 

0  83 

14.24 

11.42 

8  73 

9,26 

1 1  f,l 

IS.  40 

•  01 

7.43 

10-10 

8.06 

6.  'IS 

10.  40 

1.^.74 

11  48 

»  8;i 

8.44 

12  64 

18  74 

7.14 

-  -'■ 

87 

A.  OJ 

10.74 

1  ,  « 

IX.  51 

9.02 

8.40 

16.80 

IA.  17 

*.M 

7.UV 

7.  Ml 

8.(13 

5.  % 

13.  72 

25. 17 

11.14 

11.41 

8.28 

1334 

IS.  29 

%  OK 

7.  OH 

7.  MV 

ILM 

K.  10 

1 1 

24.  D 

10. 01  . 

12  66 

8  07 

16  48 

12.17 

9  01 

*.4» 

:  :b 

7.  U 

6. 28 

I3.M 

17. '.4 

10.  a*. 

11  92 

12  42 

14.20 

11  46 

11  63 

14.40 

7.41 

7.  »7 

7.20 

10.  87 

19.  ■ 

V.  63 

10.46 

14.67 

10  n 

».» 

13.  X) 

7.02 

:  U8 

0.71 

III  .IS 

18.02 

10.22 

9  4H 

10.04 

17  23 

in  39 

V  V* 

V.58 

7.84 

7.37 

6. 20 

10.  61 

11  -.- 

10.  a 

|„  1. 

10  40 

17  03 

10  27 

13.  Ill 

8  77 

7.71 

7.81 

6. 21 

10.  38 

1.1.  .10 

10. 10 

'..  Mi 

9. 19 

14  10 

10  14 

10.  ;o 

a.  i» 

7.32 

7  03 

6  lr.i 

i). 

12.12 

9  97 

9  42 

9.  HI 

13  74 

11.12 

0.7* 

i  11 

7.  .10 

ri.  9H 

6.  X, 

9.04 

II 

t-74 

•  75 

10.41 

12.72 

It.  60 

In.  1* 

8.30 

7  IS 

7.04 

0.87 

9  r. 

12.04 

9  47 

»  31 

•  04 

1J 

11  W 

»  48 

9  71 

7.14 

k  7s 

7.7V 

in  I.', 

10,  a 

»  UO 

»S4 

a  44 

11.86 

10.80 

H.M 

8.71 

ia 

7.01 

8.  10 

10.  >M 

9  81 

9.47 

8.311 

10.  m 

12.07 

»  fc> 

9.50 

*.« 

0.83 

0..'* 

9>35 

10 .» 

10  76 

»  »8 

-  w. 

in.» 

10.71 

»,» 

*84 

6  It- 

«,«.% 

11  24 

9. 1« 

10  -  ■. 

0.47 

:i  ii', 

10  a 

002 

10.66 

-  i- 

10. 91 

6.72 

(.  47 

11)  76 

8.811 

10  21 

10.24 

1 . 

11.39 

10.  10 

11  » 

R.a 

9.7* 

6  75 

i:» 

8.70 

10.20 

10.14 

IO  33 

9. 84 

9.7» 

ll.M 

H.» 

*  64 

«.72 

«,» 

rj  mi 

9.KI 

10 

1"  J4 

9.  73 

10  04 

e> 

12.00 

8.  10 

11.64 

7,  or. 

6  28 

14.  18.1 

8.72 

11  To 

14.30 

9  87 

9  110 

10.  w 

II  11 

7.86 

»» 

7.11 

0.7K 

11.86 

10.27 

12.67 

11.00 

9.117 

•  Wi 

u.w 

10.50 

7.65 

»27 

7.00 

II  .83 

9.04 

11,00 

10  13 

9  78 

9  71 

10.34 

10.45 

7,  U 

«.m 

III  74 

9.  a 

10  23 

10.4O 

»  10 

807 

11  00 

10  40 

7.14 

6.75 

0.82 

14  -'# 

9.71 

»81 

1 
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Dtiili)  ijmujt  height  »f  Stiraftiqui  Hirer  ■'<  milt*  tihme  it*  mouth,  for  IHOO. 


Pay. 


1.. 
2.. 
■i  ■ 
4.. 

, 

i 

7.. 

».. 
10.. 
11.. 
12.. 
IS  - 
II  . 
14.. 

n 

17.. 

i*.. 

20.. 


It 

*.. 

n 


Jan 

Mar. 

Mil  jr. 

Jiimv 

July. 

AUK- 

><ept. 

Oct. 

Sox. 

Drr. 

10. 6S 

9  .  SO 

4.9ft 

7.  SO 

7.  IS 

in  ik 

11.16 

10  20 

9.90 

16.  Of. 

UN 

16.66 

K.Su 

9.75 

(HO 

11.  0 

11  Nl 

11.71 

9.96 

11  .». 

9.55 

17.4ft 

11.21) 

IS.  lft 

1  ■ 

KM 

4.85 

1)  -.i 

6  6ft 

12.60 

11.6ft 

12.20 

9.06 

IS.  NO 
13  20 

14  06 

11  NO 

U.  2ft 

9.50 

1  V: 

7.9ft 

t  «ft 

11.16 

11.40 

111.  65 

6.75 

12.90 

11  70 

..,  Ml 

9.3ft 

7.65 

7. 70 

6.  HA 

12.96 

10.60 

14.45 

•  lft 

13.80 

IS.  26 

11. 65 

1  .  X 

•J  20 

ft.  2ft 

7.30 

no 

12.  SO 

11.40 

12.65 

8. 35 

13.00 
16,  6ft 

I J  u". 

12.35 

IS.  70 

9.15 

4.7ft 

l,.  9ft 

7.00 

11.76 

12.90 

12  lift 

a.  65 

10.95 

11.75 

Li.  a> 

a  oft 

4.  ftO 

7*5 

7.40 

10.46 

13.20 

u  sr. 

8.96 

13.  lft 

IS.  10 

Kl  .-, 

li 

9.10 

4.40 

7.  JO 

7  7:. 

11.76 

11 

14 .« 

H  10 

12  1  , 

23  60 

28.75 

10.  d\ 

9.35 

A.uO 

7  1ft 

9.  tO 

12.6ft 

n;  i:, 

8.  OS 

15. 3ft 

IN  25 

21.6ft 

ML  4* 

9  Oft 

(65 

«  90 

7.10 

9  SO 

11.7(1 

14  6ft 

8.25 

12.20 

IN.  SO 

17,00 

* 

6.85 

4.10 

IS.  6ft 

7.  SA 

9.40 

11.00 

in  m 

9.30 

11.45 

14.30 

1S.7S 

9,«6 

(1  MO 

in 

a,  ks 

H.ftft 

10.65 

11.20 

14  1" 

8. 15 

10.65 

17.40 

11.40 

11.  HI 

«.  k; 

4  SO 

7 

9.75 

9.60 

11.10 

12.40 

8.2ft 

10.20 

17.20 

18.00 

11.30 

i  w 

4  60 

7.  SO 

lit.  liO 

9.26 

10.3ft 

12.06 

6.06 

9.95 

17.00 

12.  75 

9.00 

r..9o 

4  4ft 

7.  IS 

9  SO 

■j 

11.  1ft 

11  Ml 

9.66 

9.60 

14.45 

12  Oft 

8.80 

6.78 

4.40 

7.70 

ROD 

9.26 

B.H 

10.7ft 

12  10 

9.60 

IS.  20 

11.30 

8.65 

6.90 

4.40 

11.10 

7.60 

11.10 

12.30 

10  10 

12.45 

9.60 

12. 10 

10.  K5 

8.40 

a.*s 

4. 00 

8.70 

7.3ft 

9.20 

in  m 

10.60 

1  Ml, 

9.90 

11.45 

111  \. 

in  v, 

4  Oil 

9.20 

9.K6 

n.9» 

14.00 

•ii  10 

9.  SO 

10. 70 

11  10 

10.  lft 

8.16 

7.  IV, 

4  00 

9.6ft 

9.66 

18  lft 

V  '.<■ 

9.0ft 

14. 15 

11  00 

|  95 

*  .00 

ft.  7ft 

4.7ft 

8.711 

9.SM 

12.  SO 

9. 75 

9.20 

13.60 

10.90 

9  70 

n.oo 

ft.  AO 

9  90 

7.  SO 

6.65 

9.  lift 

12.66 

9.36 

11.35 

11.80 

12. 15 

9.45 

4.8* 

7.75 

8.65 

9.60 

-.  1i 

12.70 

10.45 

9.  lift 

11.26 

10.65 

9Sft 

8.20 

4.75 

6  4ft 

7.60 

11.46 

8.36 

11.40 

10.06 

10.10 

12.00 

10.06 

9.15 

7.95 

4.  75 

ft.  46 

7.  IS 

14.20 

10.  6ft 

10.06 

14. 10 

12.00 

9.80 

8  90 

9.6ft 

6.25 

7.06 

6.9ft 

11  30 

9.  J-. 

10.  ftft 

10.10 

13.4ft 

12.  60 

11.95 

-  7,, 

9.O0 

ft.ftO 

6  NO 

7. 85 

13.20 

|  65 

10.1ft 

10.96 

is.  ftft 

II.  NO 

IS-  15 

8  70 

KM 

6  60 

(1.90 

11.90 

111  (.i 

10.46 

11  SO 

1ft.  75 

10- SO 

13.25 

N  ftft 

"(10 

era 

6. 9ft 

10.16 

11.60 

11).  lift 

11.76 

19.25 

♦  95 

,5.00 

8.4ft 

y  aft 

6.40 

12.20 

10.00 

11.00 

IS.  50 

>  in 

Rating  table/.*  Sar;t,iqui 
;Thi«  Ul.lr  ia  applinihlr-  only  ( 


H  mile*  ,ih,re  if  i 

APT.  1.  mt,  to  H,  1900.] 


tj*im<Ur,l  monthly  ititrhtr.jt  of  SnmpUjui  Hirer  S.  i 

.  t.lou  w|u»ri'  mill-.  approximate!*  ,| 


Montli. 


it*  mouth. 


January 


July  

AUKUat  

September  . 
October. 


ItM  5*ar. 


July  . 

Aofiul  

Kcptrrotwr  . 


The  year. 
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HAS  JL'ANILLO  KIVEK. 

Lull  route,  variants  1,  II,  and  III,  all  require  that  the  San  Juanillo  River  be  diverted  below 
the  mouth  of  the  Descado  Uiverand  conducted  to  the  sea  north  of  the  canal  line.  To  obtain  data 
on  this  problem,  a  gauge,  was  established  on  that  river  January  1,  lSK)u.  Daily  readings  of  the 
gaugo  and  occasional  measurements  of  discharge  were  made,  the  results  of  which  are  as  follows: 

Tktilg  ynntj^  height  of  Stn  Juimitlo  Hirer  Mow  the  mouth  of  [imeiiilo,  for  1H00. 
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4.00 

2.4.". 
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9.69 
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3.90 
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4.50 
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4.M 

4.00 
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Killing  tViMf  for  Sim  Junnillo  Hirer  Mow  the  mouth  of  the  Drtmiln. 
(Till*  table  In  applicable  only  In  an  January  1.  1900.  lu  December  31,  1900  ] 


Miuuiteii  month! :t  ilwlntrgr  o  f  Son  Muinillo  Kinr  hrloir  the  mouth  of  the  Itetrailu. 
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April  
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July  
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l.ttl  726,7*7 
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,,f  trihvlariia  and  dittributarit*  to  San  Juan  Kuvr  Mnr  Boat  San  OiWoa. 
Francitco,  and  Sarapiqui. 
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Ihnrhnrge  measurement*  ••(  tritmlanei  and  distrilailarief  to  Sun  Jirnn  Iliier  Mou-  Horn  San  <  'artot,  eserj4imj  ifarhmtn,  San 

Frtnieitco,  and  Sarapiaui — Continued. 
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of  tril»jtnriet  and  dittrUmtarie*  to  Sail  Juan  Ri,rr  Mow;  Hoca  .*m  (MrU*. 
nnd  Sampiijui- 


River. 


Kate. 


woo. 

  Mu>"  24    II.  G. . 

 :  June  S   do 


Sun  Juauillo  Distribu- 
tary. 

Dii  

Do  


Ito. 
Iio. 
Ito. 

Do. 
Du. 
Du. 
Do. 
Do. 
Do. 
Do. 


San  Juan  I  below  Col- 
orado Junction). 
Do  


Do. 
Do. 


The  Parado  DWribu 


.......... 


K: 


The  Taura  DMribu- 


"So. 


Ik... 

Do. 
Do. 
Do. 

£- 

Do. 
Do. 
Do. 
Do. 
Do. 


San  Juan. 


to  Lower 


MR. 

■  i.  i    It    II.  W.  Durhnni 


Nov. 
Dec. 


Jan.  2ft  H.(I.Hei»lcr. 
Keb.  1M  H.CIlurd... 
June  ft  H.G.Hei«ler. 

June  ■»   do  

July  19  j  do  

Auk.  I   do  

Ann.  17  !  do  

Aug.  31  1  do  

Sept.  12  j  do  

Sepi.  2ft   do  


Jan.  H  T.  F.  Boltr  .... 
Feb  II  H  (I.HelKlcr... 
May  24    Hei.lcrA  Reed. 


June  « 

1900. 
Mar.  21 

Apr.  .10 
May  at 
June  6 
JuiieW 
AUK.  2 

Mm.  17 

Sept.  21 
sept 

im. 

Oct.  u 


Nov. 
Dee. 


.do. 


H.C,  Hunt .. 
.do  


H.G., 


.do. 
.do. 
.do. 


H.  W.  Durham  . 

....do. 


.do. 


1900. 
Jan.  2ft 
June  A 
July  19 
AU«.  2 
Ann  17 
Ann  31 

sept,  n 

Sept.  2A 

im. 

Oat,  U 

Nov.  8 
Doe.  2 

19UU. 
Jan.  2ft 
Mar.  19 
Apr  30 
Jnnc  6 
July  111 
Au«.  2 
Au*.  17 

.Sept.  12 


1WJ. 
Dm\  J 
May  I 


U.S.  Itchier . 

 do. 


..do... 
..do... 
..do... 
..do... 


H.  W.  Durham  . 

....do  


II.U.HeMer. 
H.C,  Hurd  .  . 

....do  

H.tl.  H.  i.ler. 

....do  

...do  

....do  

....do  


li.W.Durlm 
II.  C  Hurd  . 


.  and  B..  No.  1  . 
...do  


Prlci  .  N.i 


.du . 
.do. 


Price.  No.  63  

Price,  No.  34.... 
II.  and  D.,  No.  I  . 

do  


S3SB 


Frrt. 


Area  of  Mean 

section,  velocity. 


.do. 
.do. 
.do. 
.do. 
-do. 

.do  . 


l*Tlce.  No.  34  — 

....do  

B  and  B..  No.  1. 


do  . 


Price,  No.  St  . 

Price,  No.  Sft  

II.  and  B.,  No.  I. 

do  


.do  . 
.do. 
.do 
.1.. 

.do  . 


ITtce.  No.  63. 


.do. 
do, 


(1.12 
LM 


B.and  B..No.  1. 

 do .......... 

 do  

i  > , ,  .  *"lo  

 do  

.  .  .  .  .(1(1  .......... 

 do  


Price.  No.  34. 

....do  


Price.  No,  63.... 
Price.  No.  34.... 
Price,  No  3ft.... 
B  and  B  ,  No.l. 

....do  

...do  

...do  

....do  

....do  

....do  


Price.  No.  34. 
l"Ttcc.  No.  3ft. 


i:m 


» 

UN 

w 
in:. 

IV! 

N 
IIS 


Ft.  p.  «rr. 
0.82 
.47 


.M 


13.  «n 


961 

7f.i 
944 

2,36* 
1.22ft 
2.402 
2.94H 
2,201 
2.744 


n 


IM 

loft 


7« 
90 
171) 

Hft 
94 

1*2 
76 
91 


J  4! 

M 

4 


727 

■i'O 
4S1 


7411 


1.1.1 
1.07 


7.1 
.18 
.-: 
.47 
1.11 
.82 

H, 

M 

« 


2.47 

2.  n« 

1.06 

.71  ! 

1.  -I 
.•  rj 
1.77 

2.  «2 

t,  u  | 

2.29 

.72 

1.40 
1..S3 


.44 
HO 
l.ftS 
HI 
.9H 
1.311 
.97 
1  41 


-  ->■ 


i  r.2 
III 
S* 
I  20 
2.116 
1.26 
1.12 
1.7.1 
1.01 
ITS 


.42 
ftl 
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Di. 


■.'I 
il 


161 
97 


4 

12 
12 
199 
46 

8a 


39.0*4 


I  "Jl 

.vw 

<i  1.741 
»5.  ITS 
»  2. 168 

i.,  no 

M.637 

ft  4. 

»6,273 


21ft 
1«2 


I 

V. 
26ft 

71 

93 
2DH 

74 
137 


I,  MM 

1.218 


eg 


1 
» 


M5 


■<>7 


oOnc  mile  below  Boca  Col 
tOue-fourth  mile  below  Tanra- 
'  Di«chanriiuf  into  San  Juan. 

■tTbeoe  itnuirltum  made  short  distance  above  mouth,  and  the  dlx  hur«e  Include,  the  dlwhancc  or  Dcnendn  and  Mllro 
STATION  ON  NEC.nO  RIVKR  TUIHITAKY  TO  INDIO  IlIVKR. 

Surveys  wore  made  in  1  Kt*S*  to  tost  the  feasibility  of  the  canal  route  from  Machuca  to  the 
Caribbean  by  way  of  the  Indio  River.  In  this  connection  it  was  desirublc  to  know  something  of 
the  volume  of  the  streams  to  be  intercepted,  and  it  was  also  desired  to  secure  data  as  to  the  jnisi- 
tion  and  extent  of  the  Greytown  district  of  heavy  rainfall.  To  attain  these  ends  it  was  decided 
to  establish  a  station  on  the  Indio  in  October,  1899.    In  November  the  station  was  removed  to 
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the  Negro  River  as  being  the  branch  moat  likely  to  be  followed  by  a  canal  location.  The  station 
was  discontinued  September  2r5,  VMM). 

A  vertical  pine  rod,  marked  in  feet  and  tenths,  was  fastened  to  a  tree  on  the  right  bank  and 
observations  taken  twice  daily  of  the  height  thereon,  gaugings  '••ring  made  near  the  same  point 
by  means  of  a  Price  meter.  As  the  supply  of  water  became  lower  the  stream  at  this  point  became 
too  sluggish  for  accurate  measurement,  and  in  April  the  station  was  moved  to  a  point  about  4 
miles  up,  just  below  the  entrance  of  a  small  tributary.  Here  the  discharge  was  practically  the 
same  as  at  the  first  station,  there  being  no  tributaries  between:  but,  the  velocitv  being  higher, 
measurements  could  be  made  with  greater  accuracy. 

/.,,.  „j  ,im  hart/t 
[12  mil™  above 


on  .\rr/rv  , 
RiTW.  8.  It.  Harris,  hydrogmpbrr.] 


January  1  

January  4  , 

January  II  

January  16  

January  1»  

January  21  

January  28    , 

January  2V  

February  V  

February  10  

February  12  

February  II  

::::::::::::: 

March  27  

March  H  

April  13  

April  18  

April  16  

April  17  

April  20  

April  24  

April*'.  

April  28  

May  K  

May  «  

May  12  

May  15  

May  17  

May  lit    

May  211  

May  2!)  

Juni- »  

June-  It  ,  

Julv  13  

July  14  

July  17  

Julyl*  

July  20  

Julv  24  

July  25  

July28  

Au«u»l  13  :. 

Aucutt  15    

Aujrutt  20  


Meter 

(I'rlrv, 

Nn. 


II 
34 
34 


68  i 
68  I 
<w 
•.s 

m 

68 

m 


Gauge 

livtiihi. 


U.tt 
8.85 


8.  47 

8. 67 
a.  07 
H  37 
7,  H 
»-05 

Elf 

7.  H2 
IlM 
1-92 

7.40 
7.52 
s.uo 
7.15 

7.07 

r..» 

v, 
7.10 
«.*> 
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6.  In 
«.0'< 
8.10 

8.  *u 
11.25 

8.07 
6.67 

6.  Vi 

7  M 
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H.T2 
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13.75 
».  12 
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8.27 

15.5 
15.6 
13.37 


Area  i>!  Mean 
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/t.  per  *rr. 

175  i  2.5* 
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l.>3> 

Cm 
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!,*.*> 

i .  ■.• 
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I.K7U 
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l,M 

I.IW 
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1.1K. 

l,«R 

257 
1,  106 

i.u»: 
:r. 
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1..W 

l.HUU 

i,5a 

376 
1.0W 
1.049 
9!rj 
3211 
350 

:m 

1.082 
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1.350 
1.284 
1.21X1 
Hi' 
1.245 
WO 
■1  1U(| 
1.863 
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1.7W 
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.41 
.  II 
.48  I 
.47 

■:S 
.» 1 

.SB 

.a 
.» 
.20 

;_• 

11 

.« 

.23 

.2: 
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.17 
12 

.m 

.38 
.10 

7  I 

.35 
1.30 
.05 
.  30 

34 

77 
.50 
.50 

87 
.42 

1.81 
81 
.96 
31 
.81 
.51 
2.12 
1.77 
1-47 


1.370 

01* 

1, 121 

i,«n 

3,  (KM 
1.233 
701 
W2 
8H» 
7!l7 
173 

Ml 

151 
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lfiO 
227 
108 
162 
113 
114 
117 
832 
30fi 
4»l 
2,224 
272 
410 
I.H 

xa 

221 

■as 

386 
536 
I, WO 
1.280 
1,35ft 
821 

701 

i.m 


At  BOW  ramp 
Upper  rud. 
Sew  camp. 

Do. 
Cppor  10.I 

New  cwn, 

Upper  roo. 
New  ramp. 

Do. 
l'H*r  rwl. 
SVu-  <•■•"■■• 


2,736 


Do 
1'ppcr  rod 
New  ramp. 

Do. 
Upper  rod. 
New  camp. 
I'"' 

Upper  rod. 

Do. 

Do. 

Do. 
New  camp 
I'pper  rod 
New  camp 

Do. 

Do. 
tipper  rod. 
New  camp 
Upper  rod. 
New  camp 

Do. 


KAINKA1.I.. 

Observations  of  rainfall  were  made  at  each  river  station,  the  form  of  gauge  used  at  most  of 
the  stations  being  a  metal  funnel,  which  caught  the  rain  and  discharged  it  into  a  bottle,  from 
which  it  was  measured  in  a  graduate  bearing  a  known  relation  to  the  diameter  of  the  funnel. 
The  gauge  was  always  placet!  in  a  position  as  exposed  as  possible,  but  nearly  always  this  was  a 
smallclcaring  in  the  forest  which  was  still  well  sheltered  from  the  wind. 

O.ic  of  the  most  remarkable  characteristics  of  Nicaragua  is  its  rainfall,  and  the  radical  and 
striking  differences  in  the  climate  of  the  east  and  west  coasts  with  reference  thereto. 

From  the  records  it  will  be  seen  that  there  is  no  definite  dry  season  on  the  eastern  coast,  but 
that  rain  may  be  expected  anv  day  in  the  year  and  the  expectation  will  seldom  be  disappointed. 

On  the  Pacific  coast,  on  the  contrary,  there  is  little  rain  from  the  beginning  of  January  till 
the  middle  of  May,  when  the  rainy  season  logins,  but  the  region  is  subject  to  violent  downpours 
during  the  rainy  season,  the  precipitation  for  a  single  day  being  often  several  inches.  Mr.  Wil- 
liam Cliuiie  reports  a  rainfall  of  nine  inches  in  9  hours  at  Nandainic,  a  small  town  south  of 
Granada. 
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No  less  remarkable  is  the  excessive  aggregate  of  rainfall  in  a  limited  district  of  which  the 
nucleus  seems  to  be  in  the  vicinity  of  Greytown.  The  annual  rainfall  at  this  point,  as  deduced 
from  the  mean  of  six  years'  observation,  is'about  200  inches,  while  that  at  Bluctields  is  only  about 
105,  at  Port  Limon  somewhat  less,  and  at  San  Jose"  de  CoBta  Rica,  about  70.  While  there  is  a 
slight  increase  of  rainfall  with  altitude  on  the  headwaters  of  the  Deseado  and  Limpio,  yet  in 
general  it  may  be  said  that  the  rainfall  decreases  as  we  pass  up  the  San  .hum. 

So  far  as  known  no  satisfactory  theory  has  yet  been  advanced  to  account  for  this  local 
phenomenon. 

The  heaviest  fall  of  rain  observed  in  Nicaragua  was,  on  the  report  of  Mr.  Howard  Sehar- 
schmidt,  at  Silico  Station,  on  lAke  Silico,  November  4,  1899,  10.5  inches  in  six  hours,  or  an 
average  of  U  inches  per  hour.  On  the  same  date  Mr.  Charles  D.  Scot'.,  at  Greytown,  observed 
12.48  inches  in  twenty-four  hours,  of  which  8  inches  fell  in  about  six  hours.  These  are  the 
heaviest  falls  for  a  single  day  yet  observed.  The  heaviest  monthly  rainfall  observed  by  this 
Commission  was  at  Greytown 'for  November.  11*00,  r>.r>.88  inches. 

The  following  records  of  heavy  rainfall  were  compiled  by  the  Nicaragua  canal  l>oanl  of  189.">, 
and  are  published  in  Appendix  E  of  its  report: 
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Rainfall  ul>*rrtution»  ai  Nu/«*i,  Xiramifua,  /«*». 
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Total  from  January  1  «•>  December  31,  1900  -  100,60  Incni*. 
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ItmnfaUohumituHU  at  Kim*,  Sicaragua,  1S99. 


[Iir.  Karl  Flint,  nh*>rT..r.l. 


1  ■ 

Jan. 

Feb. 

Mar 

Apr. 

May. 

J 11  111-. 

July. 

AUK 

Sept.  Ocl. 

Nur. 

mm. 

L  

0. 10 

0.00 

M  ill 

0.  OO 



0.00 

0.00 



0.00 

0.  (JO 

0.00 

0.00 

1X00 

0  06 

j.  

.00 

.03 

.00 

.00 

.00 

.00 

,9S 

.00 

.00 

.00 

.00 

.04 

t  

.00 

.00 

00 

.  00 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

4  .  . 

1] 

00 

,., 

00 

•  00 

.  19 

.00 

.84 

.  82 

.00 

1  

.00 

INI 

.00 

.00 

.00 

.OS 

.00 

.02 

.03 

.00 

.00 

.00 

*  .. 

.at 

on 

.00 

00 

00 

.99 

.00 

HI 

1.9S 

.08 

mi 

.00 

7  

.00 

oo 

.05 

00 

.00 

.00 

.  '.1.1 

.00 

.00 

.20 

.00 

.00 

* 

oo 

.00 

III 

00 

(III 

1.U 

.00 

.00 

.00 

.98 

.80 

.00 

9 

■ 

82 

00 

00 

00 

03 

04 

00 

.00 

.07 

1.07 

09 

.00 

.00 

00 

.00 

.oo 

176 

.00 

.00 

.06 

.00 

.10 

.04 

00 

00 

.00 

.00 

II 

.00 

us 

.05 

.10 

.00 

.24 

:S 

.a 

.00 

.00 

.00 

.4ft 

.11 

00 

.00 

.28 

.00 

00 

.00 

.00 

.00 

.00 

.00 

.13 

.00 

.00 

:8 

L« 

.oo 

00 

14.  „  

o 

.00 

.00 

.00 

.00 

.00 

.!• 

.17 

.81 

.02 

3.  .„  

.00 

.00 

.00 

.00 

.00 

.00 

.» 

.M 

.00 

.07 

.04 

.00 

M.  

.00 

.00 

.00 

.00 

.00 

.00 

.70 

.01 

.21 

.80 

.00 

.01 

.08 

•a 

oo 

.00 

.04 

.00 

.00 

SJ 

oo 

.00 

.00 

OS 

.00 

.00 

.00 

M 

.00 

:fi 

:3 

.00 

IX 

.00 

.00 

.00 

.u 

.00 

.:» 

:3 

.00 

.00 

3 

.00 

.00 

00 

10 

.... 

.» 

.30 

.20 

.04 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.00 

2.0* 

.40 

M 

1.07 

SI 

.00 

•  *«.<■■••••••••••*»•■•**••**•»•»•*••• 

.00 

.00 

.00 

.00 

.00 

.00 

1*2 

.06 

.00 

.40 

.10 

,5 

00 

.00 

.00 

.00 

.00 

.00 

.00 

■  0B 

.01 

.86 

.a 

Ma* •■«•••••>■•■■■■■>■••••■■•••••■>•>••••••< 

.00 

00 

.00 

.00 

.00 

.00 

.40 

:S 

.00 

.10 

00 

.00 

.00 

00 

.00 

22 

J 

i 

1.01 

1 

fe5==r-===== 

.00 

a 

.00 

.00 

.H 

.00 

& 

2.84 

:S 

Oil 

.00 

.00 

.00 

.oo 

.00 

1.04 

.00 

4.21 

.44 

.00 

.00 

.00 

.00 

.00 

.oo 

.00 

.M 

.00 

1.70 

.M 

.00 

V>  ••»•*•■•*■■•••••■••••••••••••-••*•••••••• 

-oo 

.00 

.00 

.10 

.00 

.00 

.07 

.no 

.80 

8.16 

.00 

.00 

.09 

.00 

.00 

.oo 

.10 

1.1" 

.00 

.00 

1.70 

.00 

.NO 

.61 

00 

.00 

.02 

.22 

l.V. 

.oo 

Total  

1.70 

.68 

.00 

Li 

,M 

10. «» 

K.38 

.VI* 

.11  a» 

.92 

Total  January  1  Ut  Im-rntH-r  31 .  lw  -  m.X>  In.  hc. 


KniufnU  at  Utuaifa,  Xiraragiia. 


Year. 

Jan. 

r»b. 

KM. 

Apr. 

May. 

Jum 

July. 

Allg. 

.-.•,,( 

Oct. 

XOT. 

Dor. 

Toul. 

0.80 

.0ft 
.00 
.14 
.19 

» 
00 

a 

.00 

.a 

».  a 

7.  » 

4.  a 

7.87 
2.86 
4.63 
8.70 
11.47 

8.  a 

A.  22 
7.1* 

in.  a. 

ft  74 
9.80 

18.43 
2.66 
t.  241 
6.  76 

15.82 
4.00 
2.W 
2.  UK 

16.  S4 

9. 1ft 
17.21 
u  * 

2-*S 
10.40 

•<  "1 
12.67 

7.49 

*.a 

6.62 

11. 19 
-28.66 

7.67 
18.86 

6.89 

6.46 
16. 71 

4.61 
18.42 
14.46 

I  22 

(.  rl'.l 

.94 

.00 
2  84 

.42 
'2.78 
1.46 
170 
1.08 

.67 
1  V. 

0.02 
.99 
... 

in 

.00 

.a 

1.60 

.11 

.06 
.00 

72.70 
61.  a 
5H.70 
7N  7s 

a.  a 

4n.  m 

64.  &4 

72.  a 
42  m 
II  » 

:w  «« 

1S»  

S==E 

iws  

1«8  

MM  

Ieeeeeese 

0.00 
.14 
.00 
.00 
.00 
.00 

L  IS 
.60 

.00 

a  oo 

.00 
2.89 

.oo 

.00 
.00 
.00 
.00 
.00 
.00 

0.00 
.00 

1.18 
.00 

1.02 
.00 
.00 
.00 
.41 
.00 

2.  42 
7.00 
8.48 
l.«2 
.48 
7.  M 
9  26 
7.87 
4.87 
Mti 

10.78 
12  m 
17  (.. 
.1  ,t) 
•2U  »l 

:i  12 

II  7« 

4.77 
4.71 
7.90 

.a 

.00 
.00 

ft.a 

2.02 
8.06 

•.a 

8.62 
18.52 

7.08 
4.19 
10.27 

3  .  27 
9.47 
4.70 

9.6* 
18) 
7  23 

U.  71 
10.36 
11.21 

2.19 
6  64 
1.91 

.M 

i.» 
.a 

50.73 

£a 

..» 
00 

.48 
00 

:S 

U 

.20 

.-- 

•••80 

1»  S3 

f,  .in 

7  M 

9  U 

11  17 

' 

.« 

«E.timatnl  rainfall  January  In  Jam-.  1«*.  Inrluatw,  1.  21.97  liichc. 
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BKPOBT  OK  THE  ISTHMIAN   CANAL  COMMISSION. 


Rainfall  obtYvatum*  al  G  ranada,  Xiearagua, 
[Obaerrer,  K.  Vanran.) 


Day-. 

Jan. 

4 

■ 

10. 

sssssss 

■■^4  *******  44 * *  * V  ******  «  a  4  4 *  * ■ *  *  *  4 * 4 4  4 *  *  *  *  *  *  # 

DO 

Feb. 

Mar. 

Apr. 

Inf. 

June. 

July. 



Auk 

8epl. 

Oct. 

Suv. 

0.00 

0.00 

0  00 

0  00 

0  00 

a  oi 

0.31 

0.00 

o  m 

0.00 

M 

.00 

oo 

.00 

.00 

.00 

oo 

03 

.00 

.15 

.00 

.00 

.00 

01) 

.00 

l„ 

oo 

.00 

.00 

DO 

.00 

.00 
.00 

.00 

.00 

111 

.01 

.20 

.00 

.00 

.00 

.00 

-00 

:.n 

.00 

.00 

.03 

.13 

.00 

00 

.00 

.00 

.00 

00 

Ufi 

.00 

.00 

.00 

.10 

.00 

M.> 

.08 

.00 

.00 

M 

00 

oo 

.8 

1.5s 

.10 

.04 

.00 

03 

1.. 

1.84 

00 

.00 

.31 

03 

.00 

.00 

00 

.00 

.  78 

00 

oo 

.00 
.00 

.73 

OS 

7"i 

•  ' 

.00 

00 

.10 

.76 

.00 

00 

.oo  1 

.00 

.00 

oo 

.., 

.39 

01 

.CO 

.00 

45 

>«i 

.00 

.  IKI 

If 

.00 

■w 

.63 

.00 

IKI 

DO 

.00 

00 

00 

00 

00 

1*1 

00 

00 

00 

4b 

IXI 

loo 

00 

oo 

!oo 

'.■» 

:oo 

.1*1 

.00 

!h 

.00 

.00 

.00 

.00 

.00 

04 

14 

.40 

.17 

1  48 

M 

00 

.  10 

CO 

.00 

00 

oo 

.  12 

1.07 

1  00 

.00 

.00 

00 

.00 

00 

00 

:3 

00 

.00 

00 

.« 

.00 

CO 

.00 

IT 

oo 

1.21 

.00 

00 

04 

Hi 

.00 

00 

oo 

Ml 

00 

i.fti 

.00 

DO 

OH 

>l 

.00 

CO 

.00 

.912 

-M 

.11 

.07 

.10 

.00 

.00 

.01 

00 

.00 

22 

2.34 

.03 

.00 

.39 

.00 

.00 

.00 

.00 

.00 

.10 

00 

.39 

.00 

1.80 

.18 

.00 

.00 

.00 

.00 

.06 

.00 

.  ft 

.00 

.07 

.10 

.00 

.00 

00 

.00 

00 

.00 

i  00 

.78 

.00 

00 

.00 

00 

00 

.4(1 

i  30 

!»i 

.00 

.07 

00 

.00 

00 

00 

.07 

.  17 

-  e< 

.11 

w 

'il 

.00 

.1 

on 

.04 

Ik) 

I.M 

.00 

.00 

.19 

.00 

.00 

oo 

.00 

.00 

.V 

.02 

.00 

3.  OS 

00 

.00 

.01 

.00 

.110 

.00 

.00 

.00 

.07 

.00 

.OR 

.00 

.00 

.30 

.00 

.00 

tin 

.00 

.00 

.00 

.00 

I.M 

,52 

.11 

.03 

-'  1 . 

8.78 

6.64 

15.44 

2  39 

14.79 

Dec. 
0  00 

36 

00 


I. 

01 

u 


... 
00 

00 

... 
■  I 
. 

.1 

00 
.00 
" 
.00 
<0 
<0 

<*> 

.00 


Total  I 


r  31.  I  raw  •  ,'ifl.w  inchea. 

Rainfall  obttrrattoi*  al  Granada,  1900. 
[Stephen  Vantw.  ol-erver.] 


Day. 


I.. 
2. 
t.. 
4.. 
5.. 
0.. 
7.. 
8. . 
».. 
10  . 

11.. 
I J 

13.. 
14.. 
IS.. 
10.. 
17.. 
IS.. 
It.. 
20,  . 
21.. 
22.. 


27. 
28.. 


Total  j 

Total  Inr  (be  v™r  -  73  ID  Inrhev 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dec. 

0  DO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.22 

0.10 

0  DO 

2» 

0.00 

0  00 

.00 

.00 

.03 

.oo 

.00 

42 

.40 

.00 

OO 

.00 

.14 

.00 

00 

.00 

.00 

.oo 

.00 

.12 

,ss 

.12 

.14 

.55 

DO 

DO 

l» 

.00 

00 

DO 

00 

.00 

10 

.00 

i*' 

.00 

00 

.00 

.oo 

.00 

IKI 

DO 

00 

.00 

.3* 

.u 

DO 

.00 

.00 

00 

.00 

00 

00 

DO 

00 

3.86 

4ft 

.00 

.00 

1.9* 

li) 

DO 

.00 

.00 

00 

00 

.00 

.00 

.40 

oo 

1.45 

00 

OO 

00 

DO 

.00 

.00 

DO 

.00 

3-62 

« 

« 

DO 

1.73 

00 

00 

00 

.00 

.00 

DO 

oo 

70 

.37 

.00 

.00 

00 

00 

00 

00 

.00 

.00 

00 

.00 

■ 

.80 

30 

.00 

.00 

00 

.00 

00 

.00 

DO 

00 

00 

■ 

.00 

DO 

DO 

1  04 

DO 

06 

00 

00 

oo 

00 

.07 

3.47 

DO 

l>* 

.54 

00 

.00 

00 

00 

DO 

.00 

111 

.00 

.00 

IS 

1  97 

.00 

.00 

00 

,00 

.ou 

CO 

.00 

.75 

.00 

.00 

DO 

.00 

DO 

DO 

08 

00 

110 

.00 

.00 

00 

.00 

:U 

s 

on 

1.68 

OO 

DO 
DO 

DO 

.00 

.00 

00 

.40 

DO 

2.  IS 

.10 

DO 

i.i 

.00 

.00 

.00 

DO 

.20 
2.00 

23 

00 

.00 

1.06 

00 

.00 

.00 

.00 

.00 
DO 

.00 
00 

03 
.00 

oo 

.87 

.00 

18 

DO 

DO 

.00 

IN, 

.10 

.00 

1  35 

.00 

00 

DO 

on 

00 

no 

DO 

.09 

.00 

.«0 

.00 

.80 

.00 

00 

DO 

■a 

00 

IKI 

DO 

.02 

12 

.00 

.00 

DO 

1.73 

DO 

OO 

00 

.00 

.00 

DO 

.00 

00 

1.39 

.00 

00 

(Kl 

!S 

:8 

DO 

00 

.00 

03 

.m 

.90 

.00 

(10 

.50 

2.73 

.oo 

.00 

00 

DO 

:S 

.1.  b!> 

3.  47 

3ft 

IKI 

00 

.00 

00 

.00 

DO 

.00 

DO 

00 

.00 

00 

DO 

00 

a 

.34 

00 

DO 

|< 

.00 

DO 

00 

1.7t 

Jo 

.00 

.00 

DO 

00 

.00 

.00 

uo 

•1 

IKI 

DO 

2.89 

'- 

2.75 

DO 

.00 

no 

00 

oo 

,o> 

mi 

00 

.90 

too 

DO 

.00 

00 

.00 

00 

00 

UO 

.00 

oo 

.00 

.00 

30 

.03 

It 

00 

00 

00 

00 

.00 

.00 

.•M 

.00 

.38 

33 

.00 

.19 

.00 

., 

.00 

.00 

1.14 

.aft 

.00 

.00 

.00 

26 

M 

0. 

13  ir. 

17  .  Kl 

13  40 

3.93 

:  *> 

18.70 

.04 

Rainfall  „\ 


Jail 

Feb. 

Apr 

May 

Juni'. 

July. 

Aug. 

Sept. 

(HI. 

Sot. 

Dae. 

Total. 

5.77 

13. « 

U.6I 

4. 96 

u.uo 

u.  oo 

i,  00 

0.00 

11.57 

10.34 

10. 12 

6.32 

17.36 

6.27 

0.87 

0.59 

0LS4 

35 

.00 

.00 

.1* 

.28 

•V  JO 

2.  61! 

5.47 

9.74 

19.91 

8.64 

.00 

47.40 

.00 

00 

.  00 

.00 

8. 25 

Em 

3.75 

8.83 

S  63 

2.J8 

.20 

IV  98 

ii, 

.00 

.97 

1.77 

16.  611 

:«1  79 

8.88 

io  ■■: 

in  :i 

11.97 

1.26 

.20 

93.02 

1  07 

.00 

03 

.00 

12.  K^ 

Hi.  I  I 

6.09 

7.30 

5.2* 

10.49 

1.07 

.24 

40.59 

DO 

M 

.11 

.02 

2.  13 

8,78 

6.61 

15. 44 

2.39 

14.79 

5.04 

.07 

54  93 

72.07 

.36 

.00 

.09 

.02 

12.06 

17.43 

12.  10 

0.90 

7.(10 

IS.  70 

1.42 

-4 

Mean  

.34 

H 

.28 

7.70 

It  in 

9.(17 

:  13 

«  77 

13.54 

2.37 

1*7«,  Ramon  Eapinola.  1<77.  |)r  Earl  Flint;  liw.3-84.  National  ln«tliut.    1897-iW,  William  i  llinie:  1*99-1900.  Stephen  V«nr«. 
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Rainfall  ubiermtioni  nt  San  Uhaldo,  Sirnragua,  MM. 
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I  . 

S. 

3. 

4. 

5. 

«. 

7. 

8. 

». 
10. 
II  . 

12. 

is. 

M  - 

15. 

16 

17. 

1*. 

I« 

20 

21  . 

a 

a. 

j» 


June. 


Tnul. 


0.  01 
CO 
CO 
Oft 
00 
.10 
60 
.01 
.17 


Sept. 

I  h  I 

0 .  01 

0. 31 

0.  uu 

0..T* 

0.00 

0.01 

.30 

.  SO 

.04 

.00 

.00 

.00 

.  76 

.1? 

.  10 

,  36 

,  00 

.00 

:2» 

.01 

1 .  .S3 

.  10 

.  10 

oo 

.  02 

.  M 

.  00 

.  29 

.00 

.00 

.  oo 

.ou 

.  23 

.00 

.  03 

.00 

.  00 

.  UO 

.  II 

.02 

.  04 

.00 

rat 

.00 

.  CO 

1.  lit 

.  20 

.  03 

.00 

1 06 

.00 

.93 

.05 

.00 

02 

OI 

1 00 

.  17 

.07 

1 00 

.42 

,00 

■2 

.  00 

.09 

0.1 

1  j-i 

23 

.00 

.00 

.  M 

.  oo 

in 

.01 

.04 

.00 

.01 

.  00 

00 

.« 

.20 

.00 

.10 

oo 

.41 

.SO 

.00 

L  79 

.S3 

.00 

.11 

,m 

.36 

.08 

.00 

ou 

.  10 

.00 

.07 

:S 

.00 

.10 

.S3 

00 

38 

00 

.01 

.47 

.ON 

■  31 

.00 

.01 

01 

.12 

.OS 

-3a 

39 

... 

w 

.00 

.OS 

.10 

.33 

110 

.06 

.IS 

03 

M 

00 

1.; 

.;a_t 

.49 

.12 

1.22 

.00 

.27 

.« 

09 

.04 

.10 

00 

. 

l.« 

.03 

.CO 

.»] 

00 

M 

"J.  27 

.00 

% 

.n 

l< 

All 

.03 

00 

Urn 

LSI 

00 

.00 

.10 

.35 

.« 

.09 

.00 

.a 

.21 

.04 

oo 

:i.4» 

.00 

.00 

.19 

.04 

.03 

.80 

11 

OH 

.4* 

.02 

.00 

4.  XI 

y.4.% 

11.10 

»  :ii 

1  i>7 

TOW,  Jane  21 


[«.  c.  w. 


,rf,Si»  lU,ldo,  1900. 


Dir. 


l. 
.'. 

3. 
4. 
V 
6 

7.. 
».. 
I. 
10 

11 

12. 
IJ. 

14. 
It, 

If.. 

r 
i« 
i». 


24  . 

25.. 
26. . 

27.. 
ft., 
29 


Tntnl  

T-iUl  (..r  ihv  ynr    74.26  liichm. 


Jan. 

M«r. 

Apr. 

iter. 

IttM, 

July. 

AUK- 

Hrpl. 

Oci 

Nov. 

U.UO 

0.00 

0.00 

(1.00 

0.00 

0.00 

%m 

0.43 

0.07 

0.20 

0.23 

0  08 

Of. 

M 

.02 

00 

.00 

.47 

,76 

.00 

00 

.90 

IT 

.00 
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?>un  Atitonln  plantation  . 

Sun  Curio*  

San  FranrbnM  

San  M.:vir  ■  

San  I'balilu  

Sapoa  

>ar*pWui   

-ardllia.  

sncla  |Bnc»)  

Tipltapa  

Tola 

VtUimSSet  

Veljo  

Zapote  

1N>  


Ofcwnm. 


I  ■«  H  r  i.  ii  i 


A  |  

H.L-I  :  ;,.  -  

Rhieflclil"  

I  .i>t  

Cblehigalpa  

Colorado  

i ■ tn i  in. 1 1  

Do  

dreytown  

lndlo|Nr*:ro|  

Javall  mint*  

Juural|«  

LaLlberliKl  

Mn.  1  i.   

MHtiagna  

Muwya  

Mnuujali*  

MomotonilMi  

Moyogalpa  , 

Oehoa  

I'l'IK  Ifl  

Kama  

Kim-  

I  '■  i  

Klo  Frio  

Kio  San  Cnrloa  

Salialaa  

Kan  Autoulo  plantation  . 

Hajl  Carlo*  

San  Frant-lnfO  , 

San  Mtiruellto  

8MI  t'baldo  

sapoa  

sanipluul  

Sanllluui  

suela   r..  •  :i   

Tipltapa  

Tola  gaiure  Mat  Inn  

ValloMenler  

Veljo  

Zapota  

Do  


Total.  Juti. 


Mi. 


lll.M 


v.  w) 

«I.W 


48.24 


Mod.-alo  Ouulm  , 

MwnMad  wiiwiu  

T  W,  Water.  

John  AURU.Une  

s.  H  Youn«  

H-Si-hiirvriTnlrlt  

H.  Vanrnn  

S  1 1  .1         i  ii  Hll|«lir  I   

Chan.  D.  KltiU  

S.H.llarrU  

W.  II.  8.  Urlipliy  

J  J.Seo,uelr»  

IVIay..  Porto  

A.Karl.  

T.Bird  

J.  Wrlat  

w.  K.  Henley  

A.  Pvlcraoli  

K.B.  Luna  

HH.KNit  I     17C.  VI 

Kemandn  1..  t.  ■ I   

T.  W.  White  

Fjirl  Flint  

J.O.Joms  

Htierwood  Wll-ott  

II.  a.  Reed  

R.H.  Morn n  

Nil  j. t ii l' i i,i  i-  ;.'  if  Otau-  

K.  Humphrey.  ,  

T.  Jlirrlman  

J.  F.Cuadm  

Frank  Trap  

M.C.  Hojran  

T.  F.  Boluetal  

T.Montlel  


I0..T2 
.00 


.00 
at  ill 


10.72 


1.01 


Mar.  Apr. 


2.04 
.00 
11.  ■ 

.11 

.00 
M  33 


1.6S 


.07 


-  ■» 


11.02 


7.98 


&  60 


9.82 

.00 


IV0  40  I 


It  .57 


F.  Davln  et  nl . . 

J.O.  Jone*  

V.Gavinrl  

Fred  HN  

J.  C.  Kenned)  . 
O,  B.  Zampli-ri 


4.33 
.44 

2.  71 


7.71 


2.71 ' 
on 

1.06  , 


5. 67 


May. 


June. 


July. 


5.90 

9.29 

18.11 

.» 

4.M 

r>,  u 

19. 11 

13.99 

•.'.48 

8.7* 

fi.  f>4 

2.48 

10.  19 

-« 

tUH 

20.97 

M.  IU 

T.Uu 


1J  no 


i.ia 


b.  DO 
til 
H.  IN 


II.7H 


*.t* 


1H.3S 


80  .  J0 


AUK. 


■L  IK 
17.71 

6.  Kit 
».7» 
16.44 
14.77 


4.  as 

7.06 
1H.T0 


•>  47 


17. &o 


7.  AS  10.011 


11.31 
».« 
11.14 


IV  -7 

n.m 


12.15 
V  80 
V.  2.1 


1-0 


1290 


I.JU 

8.42 
24.  «9 


u.  ^ 

►.74 

Jl.Uf. 


Ort. 


s.  so 

.49 

a.  i  J 

12.01 
4.06 


Sot. 


2.S* 
1.78 


&.« 
.« 

2.M 
6.** 
2.21 

-i.ro 

1.43 
.97 
2LU» 

I. V49 
4.94 

II.  » 

r.  ir. 


14-  70 
6.69 
10  87 
.83 


6.22 
6.84 
17.06 


2.22 
4  «1 


12.33 


1.39 
11.43 


IS.  TU 

i.  r.7 

3.8T. 
-.  04 
2  27 
9.  l!i 


16.82 
6.96 
8.  10 
8.21 
32.29 
11.92 
14.79 
16. 11 
12.44 

M 

8.81 
12.97 

8.13 

1.91 
18.69  ; 
10. « 

l '..  ■ 

JO.Vi 
18.12 

7.88 

9.11 
10.90 
JO.  39 


9.22 
9.65 
18.33 
3.80 


.W 
ti.03 

it.tb 

10. « 
LM 

8.13 
11.10 

0.46 
10.86 


13.96 
II.  W 
29.49 
16.98 
16.91 
8.04 
10.57 


6  24 
4.85 

40.  sr. 

IK  65 
7.86 

10.30 
9.12 
4.09 
27V 
8.  64 
6.29 
580 
5.99 

20.68 
21 

13.42 
9  or. 
6.91 
8.M 

20.  32 
8.09 
4.81 
9.41 
6.82 
H96 
9.31 
8.59 

29.29 

11.89 

30.32 
5« 
6.4a 
«.  II 
2.29 

16.23 

14.78 


Dee. 


1.20  .  AU«.  10 
1.9S  Siept.  36 
9  7*    Anc  2* 

6  90 

.00 


.67 
.*7 

18  .65  I 

4.78  I 

.60 
5.46 
3.76  • 
.11 

La 

I  16 

«2  i 
7.08 
22.18  i 
2. 02  I 
8  33 
.92 
.87 
3.58 
18.00 

i.n 

.00 
3.20 
3  00 
2.78 
1.87 
1.98 

20.75 
1.71 

19.  S8 
.44 

.ia 

.00 
.08 

6.16 
7.09 


Srpt  I- 
i  l.  t  | 

June  21 
Jul)  II 

Nov.  I 

MM  17 

I')  . 

»uc  r 

! 

Ann  1" 

July  8 

Oct.  I 


•■IMtenntinned  January  24:  rvccUbltobod  Au«u*t  20. 


Digitized  by  Google 
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Kai,,/all  in  Afeorsyva  and  Cola  Rim  flaring  the  Vmr  lmx),  in  inchet. 


335 


Total. 


Ft*b. 


Mar 


Apr. 


Motlcato  Cua.lra . 
iMxlfrejr  llahn ... 
H.  WilMMi  rial... 


77.10 


(irana.la  IMH  Nicaragua  . 

<;rana«ia  ciiv.  Nicaragua. . 

lire}  town.N  Ira  ragiia  

JlKtfalpa,  V 'TfcfTMl 
1  j.«  Mm  -.i-mln",  Nicaragua 
Macllllca,  Nil  aragua  ...... 

Managua,  Nicaragua   T.  Hlnl 

Maaava,  Nicaragua   J.  Wlen 

Matagal[ia,  Nicaragua   W.  K.  H 


Thouiaa  \V  Wat.  n.  . 
i  Auguitlne ... 


1*7.(3 


1.71. 
9.66 
4.70 


Frcal  DM 
Htephcn  Vargai  . 
Mi-anuMia  Hugar  bulrt  . 

Charlca  D.  Hcull  

J.  Jeaua  Hequelra  

K.  <lclleuulD  

J.  8.  Martlncxct  al  


m  u 

72.10 
82.46 
266  10 

17.71 


3.17 
.24 


21  . 


.06 


0.31 
27* 
1.04 

.ao 

6.96 
4.17 

2.n 

.00 
.00 
111.  7J 
.13 


0.22 

;i  in 

.w 


1.56 
2.22 

m 

.00 
.00 
7.47 
.U 


II 


rrtal  . 


I.  IlitrriM  

L  Reed  

julntanl*  

W.  White  rial  


M<>tnntomta>.  Nicaragua 

Mi.yigalpa.  Nicaragua  

Nrgro(lrHlici).  Nicaragua  

Ochua,  Coala  Rica  

Polo  Heco,  data  Rica*  

Raina,  Nicaragua  

Klvaa.  Nicaragua  |  Earl  Flint 

Rlraa,  Nicaragua 

Hahalo*.  Nicaragua   Tboraaa  F. 

Han  Antonio  plantation,  Nicaragua  

Han  CarUa.  River.  Corta  Klca   B.  8.  Reed  

Han  Carlo*.  Nicaragua   Fn^t  I»a.l«etai  

Han  Juanlllo.  Nicaragua   Fr.  <l  Applrby  

Kan  Mlgnclito,  Nicaragua   J.  F.  Cuadra  

Han  Cbaldo,  Nicaragua   H.  c.  w.  Magru<lcr. 

Hapna,  Nicaragua*   M.  C.  Hagan  

Hlllro  Nicaragua*   I  E.  A.  Keys  ......... 

Sarutilqul.  Ciarta  Klca   FaulltioUontalcx  . . 

Hanllnat.  Nicaragua   Tnmaa  Montlel  

.  llnariL...  Xl.-ar.itua  .'   J.  M  Bonlche  

.apa,  Nicaragua*   L  Hot  Cannon  

I  gangralatlon.  Nicaragua    J.  O.  Jc 

ValloM.nl.-r,  Nicaragua   V  ' 

Ml'KW).  Coal*  Rica   U. 


117.  w 
41.  ,V> 
59.70 
V.  f* 
44  '.'I 
71.70 


lis  V. 


110  IS 
■M  -V. 


107.34 
95.6* 
147  SO 
II 

.'IV  J' 

81.11 
74.  76 

ho  eu 


1.17 
.00 
.00 
.24 
.00 

.11 

12.  SI 
V.  13 

"iw 
.1* 


141.4* 


3.1V 
.00 
8.7* 
8.00 
18.7V 
1  XI 

1 

1. 11 


1.67 
.00 

.00 
.86 
.00 
113 
12.6V 
4.4* 
4.17 
1.81 
.02 


2.05 
.00 
.00 
*7 

I.I 

.22 
5.60 
7.68 
4.47 
1.20 

.11 


X  H4 

.00 
4.M 
2.66 
11.70 
1.02 
.  1» 
.67 


Acoyapa,  Nicaragua. 

Atvttal,  Carta  Rica  a  

Kanltlaa  I-lan.l,  Nicaragua  

B<*-a  Hucla  Coata  Klca  

BlurflcM*.  Nicaragua  

Caatlllo.  Nicaragua  

Fri.i  ,4  ml!™  up..  Carta  Klcav  

Oraniula  Whan,  Nicaragua  

Granada  City.  Mnrifiu  

Qreylown,  Nicaragua  

Julgalpa,  Nicaragua  

Laa  Haciemlaa,  Nicaragua  

Marlmra.  Sli-arajrua  


 ••••• 

■•••»•••■••.■■ 


...  Nli-arajrnu  

.  S'lcanMPia  

(Ih.lloi.  Nlrangrua  

,  Onata  Rica  

•  awo.  Co»U  Rlra  »  

Rama.  N'lranurua  

It.. ii.  Xiranurua  

Rlvav  Nicaragua  »  

Habaloa,  Nicaragua  

Han  Antonio  plantation.  Xl.-aragua 

Han  I'arlna  Klvrr.  <-..rta  Rica  

Han  Carina.  Nliarajrua  

Han  'i:  in. II.  i  Xli-anitrua. 
Han  Mlgtwllto.  Kli 
Han  Ubalrto.  Xlrai  . 
Sai««i.  Nicaragua'. 

Klflco.Nlcarngiiii'  

Haraplqul.  CoaU  Rica  

•aiwnaa,  Nicaragua  

i  !:•.«••••  Xlcaragua/  

.  Nicaragua 9  

•  gauge nation.  Nicaragua  . 


May 


11  111 

17.16 
0.44 


10.40 
18.04 
13.61 
12  06 
16.01 
22.06 
6.40 
8.96 
17.70 
6.62 
8.66 
16.06 
667 
11.49 
18. 12 
11.16 
1601 
12.70 
11.  IV 


June. 


10. 19 
7.11 
4.4* 


arnler.  Nicaragua 

llVpfwrl.CnaUKIra. 


H.47 
604 
14.42 
14.1V 
17.18 
13.48 
7.44 
10.21 
14.61 
10.64 


12.47 
11.41 
12*1 
10.86 
1213 


8.20 
».« 
1I.4H 
17  63 
IV.  71 
11.41 
204 
7. 68 
7.46 
8.64 
14.62 
14.4V 
11.48 
11.46 
10.11 
11.24 
13.  ■ 
6.73 
16  S» 
4.07 
6.67 
121.46 
11.26 
604 
66* 
10.  IV 
•.84 
12. 
8.72 
V.84 


July. 


V0.04 
'i28.64 


Aug. 


12  VI 

16.94 
10.67 


1*1 
16  71 
1604 


14.60 
18.42 
11.2V 
12  40 
U.40 
27.11 

1.43 
16  46 
22.64 

7.»7 
1627 
1611 

6*6 

626 
1267 
16.46 
15.14 
16  SO 
10.61 

6.93 
16  "j 
18.81 
16.43 
14.44 
.-J  t«. 
14.83 
24.91 
14.74 

B.  J" 
22.24 


6.81 
12  60 
1229 
11.00 

7.11 


8.63 
12  58 
15.67 

9.94 

17.  V, 


23.66 
33  Kl 
12  21 
:i  u;i 
5.58 
38.96 
1.77 
1204 
£.  M> 

663 
4.70 
6.12 
10 
7. 16 
40. 16 
26.46 
24.96 
IV.  46 
*,16 
6.63 
20.  40 
6.80 
22  72 
1639 
41.01 
646 
6.62 
10.70 


y.  I..". 
1.89 
1.66 

.00 
IV 

.00 
4.00 


5.00 
271 
1.96 

.03 

Hi 

.00 
262 


1.69 
.66 

r.  v; 
.61 

7.16 
l» 

I.ua 
10.76 
.61 
1.10 

.oo 

.01 
.00 
2.29 


>f|4 


I  M 

i:.  12 

12  48 


J,.  I- 


14.21 
604 
4.63 
464 

14.60 


11.20 
16.24 
11.76 
7.60 
9.46 

M  ■ 

f  TV 

».*! 

IH.  -Ai 

7,67 

7.  a 

10.  4(1 
5.61 
13.44 
U.  S4 
16.66 
18.34 
19.68 
22  48 

II.  ati 
11.24 
13.  Ill* 
21.36 
16  02 

2H  IH 

7.30 

It  in 

26.74 


Oct. 


Not. 


I. ..... 

II.  61 
14.46 


1.13 
13.64 


16  41 
663 
34. 16 
11.44 


12.82 
.'1  3a 
30. 14 
16.70 
16.90 
23.44 
10.66 
2214 
10.68 
17.48 
11.34 
17.34 
18.78 
14.63 


653 
11.18 
10.97 
21.93 
18. 12 
1634 
34.44 

6  45 
11.49 
24.84 
16.41 

6(1 
-'J.  i* 


14.90 
6  KB 
619 
1.42 
1.60 

44,18 
.63 
656 

12. 3.'. 
1.67 
l.M 
4.37 
206 
1.68 


11.08 


14.80 
14  00 
18.46 
17.46 
]»  22 


16.69 

18.13 
7.01 
1.18 
.07 
6. 73 
1.85 

18.46 
643 

43.84 
4.71 
1.4S 
691 


24. 86 


4  04 

...... 

'mil' 


0.16 
i  24 
.64 


1.06 
233 
.75 
.03 
.10 
4.62 


2.39 
.00 
.00 
1.0* 
.00 
.05 
241 
4.29 
662 
1.46 
.02 


.64 
1.03 
1.00 
.41 
2.38 
1.40 
.09 
.64 
20V 
261 
.20 
1.40 
.1* 
.8X 
.31 
1.44 


I*c. 


1.26 
12  30 
4.77 


14  51 
16  93 

6.63 
.06 

v£m 

.46 


16.66 

.17 
.17 
2.30 
.76 
■  .64 


24.  V6 
24.  HO 

6  ;ts 

l.n 

.63 
9.44 
.00 
21.69 
6(8 
26.42 
144 
,M 
2.11 


24.86 

"i'6V 


11.1 


i  Tppcr  Han  Carli-  Rlrcr. 
fc  E.talilW.cd  Frbniary  7. 

•«  uEEEt  to  Tortuga  July  16. 


-  K>1al.ll.l..a|  Man-h  22. 
/  lata  VVnado.  Ukc  Nicaragua. 
«  rH»conUnu«l  October  30. 


Digitized  by  Google 
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Ruin/nit. 

SAN  ANTONIO  PLANTATION. 
;La1lturlf.  ll""1  32'  N.;  lunjrllwli-.  ns"  S>K  W.:  r)i-vatl»n.  AS  AM, 

Jan.      Feb.      Mar.      Apr.      May.    Juuv.    July.     Auk.  Sepl. 


IN*-.. 
I*». . 
1*97  . 

189ft. 

vm. 
isco 


0.00  0.0(1 
,U0  .(10 
.00  .00 
.M  .00 
.00  .44 
.00  ,  .00 


O.00 
.00 

1.2* 

.00  1 

.00 

.Hi 


.20 

.49 
.00 
.00 
1.03 


7.W 
IX 'JO 
lft.23 
16.00 
2.12 
I  05 


6.29 

10.  m 
u.&> 

11.  «o 

9.M 
22. « 


:i.3fl 
7.64 
ft.  81 

h  :t; 

ft.08 
lft.  81 


4,07 
4.71 
13.8ft 
14.85 
9.00 
0.80 


Ocl.  |  Nov. 


Dw.  Total. 


21.68 
13.39 
10.  94 
Id..  71 
5.60 
13. 89 


21.71 
11.22 

.n.oa 
7.00 
20.K5 
H  16 


3.42  0.« 

4.76  ,9* 

.a*  .co 

6  i.i  .04 

4. HI  .00 

1.85  ,  .00 


VA1.1.K  MHNIKR. 
[Utliu.l...  II"  4*'  X.:  Ioiufliu.1...  xVS7'  W.:  rli-vall.m,  492  fcrt.] 


|v... 
lw>:  . 
li«J. 

m*. 


.,  l.ll 

.'v 

,m> 
.oo 

.00 
.00  ' 


11.00 
.00 
.00 
.00 
.00 
.00 


0.00 
.00 
.00 
.00 
.  uo 
.00 


0.00 
.00 
.00 
.00 

.oo 

.31 


MAX  AOL' A. 

[UUltwfa,  12°  T  S:  longitude  ntP  W  W.j  rlxvatltm.  14*  fwt.1 


Wmi  

  o.oo 

::::::::::::::...  $\ 

o.uo 
.oo 

0,00 
.00 

0.00 
.00 

1.06 

 i  w 

.00 

.00 

.00 

6.«2 

Stl.83 

»,» 
'*.2fi 
81.05 
KM 
95.  *» 


IS.  4* 
9.94 
1.93 
1.3ft 

9.V2  2.24 
12.88  7.52 

12.87 
7.44  3.94 

9.96  ft.  77 
8.86  9.10 
6.30  4.92 

13. 44  2.72 
22.68  9.33 
19.13  2.76 

0.00  58.45 

.«  n.ai 

47.91 

16.94      ft.  11 

itt.ii 

11.00  9.M 

4.C4     11.  64 

14.00 
11.34 


5.04 
6.35 


8.54 


7.97 


3.01  ft.  43 

7.98  9.24 

  2.21 

3.HS  7.57 


9.64 
20.55 
18.49 
17.48 


0.41 


7.24 
2.09  I. 

2.79  |  .11 
1.37  .17 


4*.  90 

67.13 


53.55 


KVAPOKATION. 


Tin'  observation  of  evaporation  by  mean*  of  pans  floating  in  the  water  was  carried  on  under 
both  the  Nicaragua  and  Isthmian  Canal  commissions. 

The  inherent  obstacles  to  accurate  work  by  this  method  are  great  at  all  times,  and.  as  might 
Ih>  expected,  results  are  rather  discordant.    They  are  summarized  in  the  tables  following: 

Mt'itthbi  tmpuratitm  of  htkr  Xirariiipui. 


I  I 
Ki'b.      Mar.  ,  Apr      May.  I  June.     Jul).     Aiix      ?*p<_      Ori.  Nor. 


a  it 


IjlM  LiljlUi  

Ft.rt  San  4'arl.^ 
Han  1'haM... 

Hapoi  

Tlpltapa  


:i.  so 
3.28 


4.25 
4.31 


I.  ill       4  64 


Mnu. 


Utt. 

Man  Carlo.   J.  Hi 

San  l't«l<ln   4.47 

Sanot   4.  Sfi 

Tlpltapa   11.28 


MM,. 


1. 7* 


\  16 
4.24 
4.411 

4  irj 
i  U 


4.17 
4.W  I 


4.62 
4.71 
6  it 
6.06 


5.tl  I  5.97 


4.34 
7,4» 
4. 12 
7.2ft 

6.08 


4.19  5.U8  4.87 
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Allowance  must  be  made  in  the  use  of  these  results  for  the  fact  that  the  conditions  prevalent 
on  the  lake  can  not  be  duplicated  in  the  evaporating  pan.  During  the  greater  part  of  the  year 
the  trade  winds  blow  strongly  from  the  eastern  side  of  the  lake  to  the  western.  Except  along 
the  eastern  shore  the  surface  of  the  lake  is  blown  into  billows,  the  waves  often  attaining  a  con- 
siderable height  and  being  crowned  with  whitecaps,  the  total  water  surface  in  contact  with  the 
wind  is  much  greater  than  the  level  surface  of  the  lake.  Most  of  the  lake  surface  must  thereforo 
lose  by  evaporation  a  greater  depth  of  water  than  the  pan. 

The  rate  of  evaporation  during  the  dry  season  was  obtainable  by  another  method.  The 
fluctuations  of  the  lake  were  observed,  and  by  applying  to  this  the  observations  of  rainfall  upon 
the  lake,  the  inflow  from  streams,  and  the  discharge  of  San  Juan  River  we  obtain  the  evaporation 
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actually  taking  place  upon  the  lake.  During  April,  1898,  the  evaporation  was  found  by  this 
method  to  be        inches.    The  result*  for  1!K)0  are  given  in  the  following  table: 
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REGULATION  OF  LAKE  NICARAGUA. 

Luke  Nicaragua  being  the  summit  level  upon  which  the  water  supply  for  the  canal  depend*, 
and  from  which  the  surplus  water  must  be  discharged,  its  history,  and  especially  the  extreme 
variation*  of  its  supply,  are  important.    Jts  fluctuation  depends  upon  four  factors: 

1.  The  inflow,  which  is  a  function  of  the  amount  and  character  of  rainfall  in  the  basin. 

2.  The  storage  capacity  of  the  lake. 

3.  The  evaporation,  which  varies  with  the  seasons. 

4.  The  outflow,  which  varies  with  the  elevation  of  the  lake. 

The  problem  of  the  storage  capacity  is  simple,  and  its  solution  is  known  with  all  desirable 
accuracy.   The  area  of  the  lake  is  55,975  square  miles,  or  l.!H>4,ooo  acres. 

The  evaporation  from  the  lake  has  been  fairly  well  determined  and  can  be  allowed  for  without 
important  eiTor.    It  b  given  in  the  table  above. 

The  outflow  was  observed  during  1898,  1899,  and  1800  at  Camp  Farina,  above  Rio  Sabalos, 
which  is  the  first  important  tributary  to  the  river. 

The  inflow  has  been  observed  by  noting  the  fluctuation  of  the  lake  surface  at  four  stations — 
San  Carlos,  San  Cbaldo.  Granada,  and  Sapoa.  This,  after  allowing  for  evaporation  and  outflow, 
gives  the  inflow. 

It  has  not  been  possible  to  fix  with  certainty  the  limits  of  the  natural  fluctuation  of  Ijako 
Nicaragua,  but  the  best  information  obtainable  indicates  that  the  range  is  about  14  feet,  from  97 
as  the  minimum  to  111  as  the  maximum. 

The  maximum  stage  was  estimated  as  follows: 

All  the  oldest  inhabitants  in  the  vicinity  of  the  lake  agree  that  a  stage  attained  in  1861  was 
higher  than  any  since  reached.  No  more  definite  statement  could  )>e  established  than  that  it 
was  "  nearly  up  to  the  top  of  the  wharf  at  Granada."'  The  top  of  the  wharf,  in  the  lowest  place, 
is  at  an  elevation  of  111/24  feet  above  sea  level.  If  the  mean  lake  level  was  within  half  a  foot  of 
the  top  of  the  wharf  during  the  customary  breeze  in  that  region,  it  is  probable  that  the  waves 
would  wash  over  the  wharf,  and  the  report  would  he  that  the  water  was  over  the  top  of  the 
wharf.  It  is  thought  that  the  facts  indicate  111  as  about  the  elevation  of  the  stage  reported,  as 
nearlv  as  it  can  lie  determined. 

The  low-water  limit  of  97  feet  is  taken  on  the  information  of  Mr.  William  Climic,  who 
testifies  that  the  lake  wax  lower  in  1886  than  it  has  been  since,  and  all  obtainable  evidence  on  the 
subject  is  to  the  effect  that  no  lower  stage  has  occurred  within  the  memory  of  persons  now  living. 

All  avuilable  testimony,  and  especially  that  of  the  engineman  on  the  steamer  Victoria,  who 
has  been  in  continuous  service  for  sixteen  years,  is  to  the  effect  that  the  steamer  YirUrrta  has  in 
that  period  always  been  able  to  discharge  her  cargo  directlv  upon  the  wharf,  but  at  times  of 
extreme  low  water,  occurring  at  very  rare  intervals,  she  could  not  come  alongside,  but  had  to  lie 
off  the  end  of  the  wharf,  touching  only  her  bow.  This  was  the  condition  in  May,  1897.  A 
diagram  of  the  wharf  is  shown  in  the  sketch,  figure  17.  At  the  time  it  was  made  the*  water  stood 
at  .r>.8  reading  on  the  gauge- rod.  or  104.24  feet  aliovc  sea  level.  It  shows  the  bottom  of  the  lake 
to  l»e  at  an  elevation  of  about  93  feet  near  the  end  of  the  wharf,  and  somewhat  lower,  say  92  feet, 
off  the  end,  where  the  steamer  lav  at  low  water.  The  boat  draws  from  4  feet  of  water,  when 
empty,  to  7  feet  when  fully  loaded. 

Allowing  her  0  feet  of  water  in  \ 
sea  level,  or  at  least  it  could  not  have  been  lower  than  this. 

If  the  lake  were  1  foot  lower  than  this  in  1886,  it  would  give  a  stage  of  97,  and  this  is 
proliably  near  the  true  minimum. 

S.  Ifoc.  222,  5H-2  22 


1897,  the  stage  of  the  lake  was  about  98  feet  above 
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These  data  fix  the  natural  limit  of  fluctuation  at  14  feet,  though  no  fluctuation  approaching 
this  amount  occurs  in  any  one  year,  nor  even  in  any  two.  The  low  water  of  1886  was  preceded 
by  three  successive  years  of  low  rainfall,  as  shown  by  the  Granada  record  for  1883  and  1884,  and 
by  the  Rivas  record  for  1S85,  the  latter  being  the  lowest  in  the  Rivas  record  of  twenty  years, 
with  one  exception.  A  study  of  the  rainfall  tables  indicates  another  stage  of  extremely  low 
lake  just  before  the  rainy  season  of  1897;  this  being  preceded  by  three  years  of  less  than  normal 
rainfall.  This  indication  is  confirmed  by  popular  reports  of  an  extremely  low  lake  level  at  that 
time,  and  accounts  for  the  fact  that  the  heaviest  rainfall  of  the  record,  1807,  did  not  produce  as 
high  a  lake  as  had  occurred  in  other  years.  Though  no  observations  of  the  lake  were  made  in 
181*7,  those  of  1898,  considered  with  the  rainfall  record  of  1897,  indicate  that  the  lake  did  not 
reach  stage  107.  (See  diagram,  figure  21.)  Its  stage  at  the  end  of  1897  is  known  to  have  been 
about  105,  by  observations  of  the  Nicaragua  Canal  Commission. 

Judging  from  the  table  of  rainfall,  considered  in  the  light  of  known  facts,  the  lake  has 
passed  through  minimum  stages  in  May  of  the  years  1886,  1891,  and  1K97;  and  maximum  in  the 
autumns  of  18H9, 1893, 1900.  None  of  these  stages  is  exactly  known  except  that  of  1900,  in  which 
year  the  lake  reached  a  maximum  stage  of  ll)7.42  feet  on  the  27th  day  of  October,  and  maintained 
about  the  same  elevation  for  one  week. 

In  this  discussion  we  are  concerned  mainly  with  the  years  of  maximum  and  minimum  rain- 
fall, as  giving  the  extreme  conditions  under  which  Lake  Nicaragua  must  be  controlled.  All  the 
records  and  traditions  at  hand  indicate  that  the  year  1897  was  the  year  of  greatest  precipitation 
in  this  vicinity  ever  recorded.  Dr.  Flint  gives  for  Rivas  a  total  for  that  year  of  123.43  inches, 
a  rainfall  over  15  inches  greater  than  any  other  in  his  record,  while  the  report  of  Mr.  Climie, 
for  Granada,  substantially  confirmed  by  that  of  the  sugar  company,  gives  93.62  inches  for  that 
year,  being  greater  than  any  other  year  in  either  Granada  or  Masaya  records.  It  may  therefore 
be  taken  as  the  year  of  maximum  rainfall  within  the  range  of  the  records.  It  is  fortunate  that 
this  is  the  case,  for  we  then  have  direct  comparison  by  the  same  observer  of  the  rainfall  for  1897 
with  that  for  the  three  years  covered  by  the  observations  of  the  fluctuations  of  Lake  Nicaragua 
by  this  Commission.  The  year  of  minimum  rainfall  occurs  in  the  Masaya  record  for  1890,  being 
only  20.52  inches,  and  being  but  little  more  than  half  of  that  for  1896,  which  is  the  next  driest 
year  in  the  Malaya  record.  The  year  is  also  the  year  of  smallest  precipitation  in  Dr.  Flint's 
record  at  Rivas,  and  gives  very  much  less  rainfalf  than  he  gives  for  any  other  year  covered  by 
the  Masaya  record.  It  seems"  safe  to  conclude,  therefore,  that  1890  was  actually  the  year  of 
smallest  precipitation  within  the  records. 

The  Rivas  record  is  the  longest  and  most  continuous,  and  is  nearly  on  the  canal  line  and 
nearly  on  the  lake  shore.  In  all  these  respects  it  promises  very  desirable" and  valuable  informa- 
tion, completely  covering  the  period  from  1880  to  date.  An  examination  of  this  record,  how- 
ever, is  somewhat  disappointing.  During  the  vear  1898  Mr.  J.  A.  Bull,  an  observer  of  the 
Nicaragua  Canal  Commission,  was  stationed  at  Las  Lajas,  near  the  point  where  the  canal  leaves 
the  shore  of  the  lake.  This  point  is  only  about  5  miles  from  Rivas,  not  greatly  different  in  ele- 
vation or  surrounding  conditions  that  might  affect  the  rainfall,  and  yet  the  precipitation  recorded 
at  Rivas  exceeded  that  observed  at  Las  Lajas  by  the  percentages  shown  in  the  following  table: 
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This  table  indicates  that  the  Rivas  record  is  too  large.  Comparing  it  year  by  year  with  the 
recent  records  at  Granada  and  Masaya  also  tends  to  confirm  the  result  indicated  above. 
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While  Granada  and  Masaya  are  at  considerable  distance  from  Rivas  and  under  somewhat 
different  topographic  conditions,  there  is  no  obvious  reason  why  they  should  have  less  rainfall; 
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and  this  evidence,  ho  far  as  it  goes,  tends  to  confirm  the  indication  of  the  Las  Lajas  record,  that 
the  record  at  Kivas  is  too  large.  A  similar  result  is  obtained  by  a  comparison  of  the  Kivas  record 
with  the  movements  of  Lake  Nicaragua.  Manv  months  occur  in  which  the  rise  of  the  lake,  if  all 
water  had  been  held  by  a  dam  on  the  ltio  San  Juan  and  evaporation  eliminated,  would  have  been 
much  less  than  the  reported  rainfall  at  Kivas,  proving  that  the  rainfall  on  the  surface  of  Ijake 
Nicaragua  is  less  than  recorded  at  Kivas. 

These  facte,  coupled  with  the  great  importance  of  the  accuracy  of  any  record  on  which 
rates  are  to  depend,  led  to  the  establishment,  in  June.  1900,  of  a  rainfall'  observer  in  Kivas, 
«  gauge  is  located  not  more  than  300  yards  from  that  upon  which  the  long  record  has  been 
The  observer  employed  by  the  Commission  was  Mr.  Charles  Hayuian,  who  thoroughly 
understood  the  work  ana  who  was  cautioned  to  be  extremely  careful.  The  comparison  ofthc 
observations  is  given  below.  It  shows  that  the  record  of  Dr.  Flint  exceeded  that  taken  by  Mr. 
Hayman  in  every  month,  and  seems  to  establish  the  fact  that  the  results  reported  by  Dr.  Flint 
are  too  large. 

Companion  of  rain/all  obtrrmtion*  maiU  at  Rimt,  S'u-ttragiux,  ho  l>r.  Karl  Flint  and  the  ohxrrer  of  the  iMhmian  (anal 
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These  comparisons  show  that  the  record  of  Dr.  Flint  exceeded  that  taken  for  the  Commission 
in  every  month,  the  average  excess  being  about  37  per  cent,  confirming  the  indications  previously 
referred  to. 

For  these  reasons  it  is  deemed  safer  at  present  to  eliminate  the  Kivas  records  from  consider- 
ation in  estimating  the  probable  relation  between  the  recorded  rainfall  and  the  action  of  I^ake 
Nicaragua.  We  have  then  left  available  for  comparison  only  those  records  for  Masaya  and  Gra- 
nada. Some  of  these  are  published  in  the  report  of  the  Nicaragua  Canal  Commission,  pages  280 
and  281,  and  comprise  a  complete  record  at  Granada  for  1877  taken  by  Dr.  Flint,  and  complete 
records  for  1888-1884  observed  bv  the  N  ational  Institute  at  Granada.  From  the  end  of  1884  to 
the  beginning  of  1897  we  have  no  records  for  Granada,  but  for  1887  to  1896,  inclusive,  we  have 
a  complete  record  for  the  town  of  Masaya,  taken  by  Mr.  William  Climie.  This  record  is  believed 
to  be  entirely  reliable,  but  is  not  coincident  with  any  observations  of  Luke  Nicaragua.  Early  in 
1897  Mr.  Clunie  removed  his  gauge  to  Granada,  and  gives  the  record  for  1897  and  1898  at  that 
place.  The  rainfall  was  also  observed  in  1897  by  the  officials  of  the  Nicaragua  sugar  estates  in 
the  city  of  Granada,  and  their  record  continues  up  to  the  present  time.  It  gives  about  2  per  cent 
less  rainfall  for  1897  than  that  of  Mr.  Climie,  but  the  results  are  sufficiently  accordant  to  confirm 
the  substantial  accuracy  of  both.  During  1899  and  1900  a  iruage  was  maintained  by  this  Com- 
mission at  Granada,  and  theae  observations  also  serve  to  confirm  the  substantial  accuracy  of  those 
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furnished  by  the  sugar  companv.  Wo  therefore  have  a  enntinuoiw  record  from  1887  to  date,  the 
worst  feature  of  which  is  that  during  the  tirst  ten  years  it  was  taken  at  Masaya  and  the  last  four 
years  at  Granada.  Masaya  is  at  an  elevation  of  nearly  600  feet  above  Granada  and  is  not  on  the 
drainage  of  Lake  Nicaragua,  but  lies  in  a  small  basin  which  drains  into  Lake  Masaya.  Observa- 
tions taken  under  the  direction  of  Mr.  Jacob  Wiest  in  Masaya  are  at  hand,  covering  the  period 
from  June  11,  1898,  to  November  30,  1900,  which  includes  the  major  portion  of  three  rainy 
seasons  coincident  with  observations  taken  in  Granada.  The  distance  from  Masaya  to  Granada 
is  about  10  miles,  which  precludes  comparison  day  by  day,  but  a  monthly  comparison  is  shown 
below,  which  shows  considerable  difference  from  the  precipitation  observed  at  Granada,  that  at 
Masaya  being  less. 

id  Matnytt  rainfall  reeonl*,  lXt>9  and  1900. 
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To  obtain  the  probable  inflow  to  the  lake  during  the  season  of  greatest  rainfall,  1897,  we 
compare  the  rainfall  at  Granada  for  that  year  with  the  rainfall  at  the  same  place  for  some  year 
during  which  the  behavior  of  Lake  Nicaragua  was  observed.  For  the  purpose  of  this  comparison 
the  diagram,  figure  18,  has  been  prepared?  It  shows  three  lines,  each  of  which  represents  the 
relation  of  Granada  rainfall  to  the  run-off  from  the  basin  for  one  rainv  season,  the  lines  being 
lotted  with  the  Granada  rainfall  as  ordinates  and  the  fluctuation  of  Lake  Nicaragua  that  would 
lave  occurred  if  there  had  been  neither  outflow  nor  evaporation  as  abscissa;.  This  diagram  is 
essentially  accurate,  involving  no  errors  excepting  those  of  observation.    Apparently  the  two 

J ears  of  observation  most  suitable  for  comparing  with  1S!>7  are  the  j'ears  of  1898  and  1900,  these 
eing  the  years  of  greatest  rainfall  of  the  throe  olwcrved.  A  diagram  was  plotted  in  which  the 
line  for  1898  was  used  as  the  basis  for  estimating  the  run-off  corresponding  to  rainfalls  observed 
in  1897.  On  this  basis  the  fluctuation  of  the  lake  in  1897  would,  if  all  water  had  been  held,  have 
amounted  to  nearly  14  feet,  bringing  the  elevation  of  the  lake  in  the  spring  of  1897  below  92  feet. 
There  is  abundant  evidence  that  this  stage  of  lake  did  not  occur,  and  that  the  indication  of  the  obser- 
vations of  1898  is  therefore  erroneous,  giving  a  much  greater  fluctuation  than  really  occurred. 
This  could  only  be  the  case  if  the  rainfall  for  18!'8  was  lower  in  proportion  to  the  run-off  of  the 
basin  than  that  of  1897.  That  this  was  really  the  case  is  indicated  by  an  examination  of  the 
annual  total  rainfalls  for  Granada  and  ltivas  on  page  338.  These  show  that  whereas  the  record 
for  Granada  exceeded  that  for  liivas  by  32  per  cent  in  1897,  19  per  cent  in  1899,  and  31  per  cent 
in  19O0,  in  INKS  the  excess  was  94.4  per  cent.  Though  the  rainfall  record  of  liivas  is  rejected  as 
inaccurate,  the  above  indication  is  significant  when  taken  in  connection  with  the  known  facts  of 
the  fluctuation  of  I^ke  Nicaragua. 

The  estimate  of  run-off  for  1897  was  next  made,  using  the  observations  of  1900  as  the  basis. 
The  results  were  obtained  by  months,  taking  the  run-off  indicated  by  the  given  rainfall  from  the 
1900  line  on  the  diagram  (fig.  18),  and  adding  thereto  the  evaporation  corresponding  to  the  period 
covered.  The  result  in  taken  as  the  fluctuation  of  the  lake  due  to  the  rainfall  and  considered 
with  evaporation  in  full  play  and  with  a  dam  in  the  river  preventing  outflow.  This  result  is 
shown  by  the  continuous  line  in  the  diagram  (fig.  21).  The  dotted  Tine  in  the  same  diagram 
shows  the  fluctuation  of  the  lake  on  the  assumption  that  the  outflow  to  the  Sun  Juan  liiver  was 
that  occurring  in  the  state  of  nature  due  to  the  altitude  of  the  lake.  It  therefore  represents  the 
actual  changes  that  took  place  in  the  lake  surface  during  1897  as  inferred  from  the  observations 
of  1898  and  1900. 

The  rainfall  in  1X97  was  greater  than  that  for  1900,  and  it  was  necessarv  to  extrapolate  the 
line  indicated  in  figure  18  for  1900.  This  is  shown  bv  the  discontinuous  lino  on  the  diagram  for 
1900. 
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The  fluctuation  of  the  lake  as  indicated  by  thin  method  is  alsnit  10  foot  in  tho  aggregate,  or 
a  little  over  8  feet  net.  The  stage  of  January  4,  1898,  having  been  observed  by  the  Nicaragua 
Canal  Commission,  it  is  known  that  the  lake  stood  at  altout  105  at  the  end  of  December,  1897. 
The  elevation  indicated  for  May,  1897,  96.7,  is  somewhat  lower  than  that  indicated  by  the  esti- 
mate on  page  337,  and  by  reports  of  people  who  were  in  Nicaragua  at  that  time,  notably  Mr. 
William  Climie.  But  if  this  is  Ihe  case,  tne  errors  are  on  the  side  of  safety  and  the  indications 
of  the  diagram  may  safely  be  taken  as  correct. 

THE  SEASON  OF  MINIMUM  SUPPLY. 

To  obtain  the  probable  fluctuation  of  the  lake  during  niuetcen  months  ending  May,  1891, 
which,  as  has  been  shown,  includes  two  dry  seasons,  and  the  driest  rainy  Heason  in  all  the  records 
at  hand,  comparison  is  made  between  the  rainfall  for  that  period  at  Masaya  and  the  rainfall  for 
1900  at  the  same  place  when  the  behavior  of  the  lake  was  observed.  The  only  two  years  avail- 
able for  this  comparison  are  1899  and  1900,  the  former  being  not  quite  complete.  The  relation 
of  rainfall  at  Masava  and  the  fluctuation  of  the  lake  is  shown  in  fig.  19.  two  lines  being 
plotted,  for  1899  and  1900,  respectively,  as  indicated,  on  the  same  basis  as  ngure  18,  already 
described. 

It  will  be  socn  from  the  diagram  that  by  taking  1900  as  the  basis  of  comparison  wo  obtain 
more  conservative  results  than  if  1899  were  used;  that  is,  a  given  rainfall  at  Masaya  corresponds 
to  less  inflow  to  the  lake  than  in  1899,  this  difference  being  for  a  dry  season  on  tho  side  of  safety. 

On  both  diagrams  it  will  be  noticed  that  in  the  latter  part  of  the  year  tho  line  tends  to 
approach  a  horizontal  position,  there  being  a  considerable  run-off  during  the  months  of  November 
and  December  with  littlo  or  no  rainfall,  this,  of  course,  being  due  to  the  rainfall  of  previous 
months.  During  1890  there  were  only  20.52  inches  of  rainfall  at  Masaya,  and  this  quantity 
corresponds  to  the  rainfall  plotted  in  tne  diagram  before  the  end  of  June,  at  a  time  when  the 
rainy  season  had  only  endured  a  little  over  a  month  and  when  considerable  rain  had  fallen  that 
had  not  vet  reached  the  lake,  but  which  did  so  later  on.  This  introduces  an  actual  error  into  the 
assumption  which  may  be  important,  but  the  magnitude  of  which  can  not  be  accurately  estimated. 
Against  this  error  must  be  placed  the  well-known  fact  that  for  a  large  rainfall  the  percentage  of 
run-off  is  greater  than  for  a  small  one  on  an  average,  or,  in  other  words,  tho  ratio  of  run-off  to 
rainfall  in  1900  was  in  the  aggregate  greater  than  in  1890.  How  far  those  two  errors  balance 
each  other  can  not,  of  course,  be  known,  but  it  is  practically  certain  that  their  resultant  is  to  an 
important  degree  an  error  on  the  side  of  safety. 

Tho  result  is  shown  in  figure  22,  and  indicates  the  fall  of  the  lake  from  the  1st  of  November, 
1889,  to  the  end  of  May,  1891,  the  driest  consecutive  period  of  nineteen  months  of  which  we 
have  record.  It  indicates  that  if  all  water  had  been  held  by  a  dam  at  the  outlet  of  the  lake,  and 
1,000  cubic  feet  per  second  had  been  used  for  canal  purposes  throughout  that  period,  the  surface 
of  the  lake  would  have  declined  6.2  feet.  No  resistance  can  be  offered  to  the  decline  of  the  lake 
during  a  dry  period,  except  to  keep  all  sluices  closed,  and  therefore  we  may  expect  an  unavoid- 
able decline  under  extreme  conditions  of  6.2  feet  in  nineteen  months. 

The  rise  of  the  lake  in  seasons  of  excessivo  rainfall  can  be  combated  by  the  discharge  of 
water  through  the  dam  at  Boca  San  Carlos  and  into  the  valley  of  Grande  Biver  on  the  west  side. 

It  is  not  permissible  to  use  tho  latter  outlet  extensively  .'owing  to  the  danger  of  carrying  to 
the  sea  an  excessive  quantity  of  detritus  and  thereby  obstructing  the  harbor  at  Brito.  It  is  nec- 
essary, therefore,  that  the  surplus  waters  bo  discha"rged  to  the  eastward  through  the  San  Juan 
Kiver. 

If  adjustable  sluices  )>e  provided  at  Boca  San  Carlos,  to  discliargo  any  desired  quantity  of 
water,  the  problem  resolves  itself  into  the  estimation  of  the  capacity  of  the  canalized  San  Juan 
River  This  is  a  function  of  the  cross  section,  roughness,  and  slope,  the  latter  depending  upon 
the  stage  of  the  lake. 

To  determine  the  coefficient  of  roughness,  computations  were  made  of  the  value  of  the  factor 
44  n"  in  Kutter's  formula,  using  measured  slope,  velocity,  cross  section,  and  discharge  of  the  San 
Juan  River.  These  computations,  which  wero  exceedingly  laborious,  were  nude  by  Mr.  S.  H. 
Woodard,  and  the  resulting  mean  values  of  "  n  "  varied  from  0.022  to  0.024.  Applying  the  latter 
value  to  the  canalized  river,  its  discharging  capacity  was  computed  for  the  various  elevations  at 
the  lake  and  at  Boca  San  Carlos.  The  accompanying  diagram  (fig.  20)  has  been  constructed  by 
Mr.  Woodard,  showing  his  results.  It  shows  tfiat  with  water  at  the  dam  held  at  lo4  the  dis- 
charging capacity  varies  from  zero  to  63,000  cubic  feet  per  second,  while  the  lake  level  rises  from 
104  to  110. 

Applying  these  facts  to  the  lake  supply  shown  in  figures  18  and  19.  we  obtain  results  shown 
in  figure  22. 

That  is,  if  the  canal  had  been  constructed  and  the  lake  surface  at  107.3  on  the  1st  of  June. 
1897,  the  lake  would  have  risen  to  110.6  by  the  end  of  June,  in  spite  of  the  discharge  through 
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tho  river  with  sluices  left  open,  holding  the  water  level  at  104  at  the  dam.  During  July  and 
August  the  discharge  would  havo  been  greater  than  the  inflow,  and  the  lake  might  have  been 
drawn  down  to  109.8.  It  would  have  risen  slightly  in-  September  and  receded  again  in  October. 
But  after  Juno  the  discharge  would  have  been  checked,  because  it  is  necessary  to  hold  the  lake 
at  110.2  at  the  end  of  O<tols?r  to  provide  against  exceptional  drought.  The  aim  would  have 
been,  therefore,  for  obvious  reasons,  to  hold  the  lake  as  nearly  as  possible  to  the  line  ABC,  and 
after  the  end  of  June  this  could  have  been  accomplished. 

If,  instead  of  the  very  wet  year  1897,  the  driest  year  in  the  record,  1890,  had  occurred,  the 
sluices  would  have  remained  closed,  and  tho  lake  surface  would  have  declined  3.3  feet  under  the 
combined  influence  of  inflow,  evaporation,  and  the  consumption  of  1,<HH)  cubic  feet  per  second, 
from  107.3  to  104,  by  the  opening  of  the  following  rainy  season,  when  the  lake  may  be  expected 
to  rise. 

If  the  elevation  of  104  feet  be  adopted  as  the  minimum  summit  level  to  be  permitted,  the 
lake  must  be  at  a  stage  not  lower  than  107.3  feet  at  the  beginning  of  the  rainy  season,  as  it  may 
be  a  season  of  minimum  precipitation,  so  that  tho  lake  will  decline  3.3  feet  in  the  ensuing  twelve 
months.  To  do  this,  each  rainy  season  must  be  closed  with  the  lake  at  110.2,  as  the  unavoidable 
loss  during  the  dry  season  is  2.9  feet,  as  shown  by  figure  22.  Should  the  following  wet  season 
he  one  of  heavy  rainfall  like  1897,  the  lake  will  rise  to  about  1 10.6  in  spite  of  all  the  discharge  of 
which  the  river  is  capable.  If,  instead  of  a  very  wet  season,  the  rainfall  should  be  slight,  like 
that  of  1890,  the  lake  would  decline  to  104  by  the  opening  of  the  next  rainy  season,  with  all  the 
sluices  closed. 

Our  present  information  indicates,  therefore,  that  the  lake  can  be  kept  within  limits  of  6.6 
feet,  provided  two  minimum  years  do  not  occur  in  succession,  which  seems  to  be  a  safe 
assumption. 

As  neither  the  maximum  nor  minimum  years  have  been  actually  observed,  there  is  necessarily 
some  uncertainty  in  any  estimates  that  can  be  made  for  such  years.  It  has  been  the  effort  to 
make  the  estimates  conservative,  as  indicated  in  the  discussion.  If  actual  conditions  should 
occur  which  are  more  extreme  than  those  we  have  considered,  it  might  be  necessary  to  allow  a 
greater  fluctuation  than  6.6  feet.  If  a  season  of  greater  inflow  than  that  estimated  for  1897 
should  occur,  it  would  be  necessary  to  allow  the  lake  to  stand  temporarily  at  a  higher  level  than 
110.6.  If  experience  should  show  a  season  of  less  inflow  than  that  estimated  for  1890,  it  would 
be  necessary  to  begin  each  rainy  season  with  tho  lake  surface  higher  than  107.3  and  to  close  it 
with  the  lake  above  110.2  in  order  to  prevent  its  decline  below  104.  A  very  slight  increase  in 
the  upper  limit  allowed  is  a  great  relief  to  the  conditions,  since  this  not  only  increases  the  allow- 
able fluctuations,  but  also  increases  the  discharge  cipacity  of  the  river.  If  the  lake  should  reach 
a  height  of  111  feet,  it  would  only  be  repeating  the  conditions  that  have  probably  occurred  in  its 
natural  state.  The  water  might  rise  to  a  height  of  112  feet,  or  even  higher,  without  doing  any 
great  amount  of  damage,  ami  it  is  probable  that  permission  to  allow  this  could  without  difficulty 
be  included  in  the  concession.  \\  e  could  then  begin  each  month  of  June  with  the  lake  at  eleva- 
tion 108;  if  the  rainy  season  should  furnish  20  per  cent  more  water  than  that  estimated  for  1897. 
we  could  still  control  the  lake  within  the  112-foot  limit  If,  instead,  the  rainy  season  should 
furnish  only  one-half  tho  supply  estimated  for  1890,  the  lake  would  fall  to  just  104  by  the  opening 
of  the  next  rainy  season.    This  is  certainly  a  very  wide  margin  of  safety. 


AND 


HUMIDITY. 


The  temperature  of  Nicaragua  is  remarkably  uniform.  While  some  of  the  higher  mountain 
regions  have  a  nit  her  cool  climate,  there  is  never  any  frost,  and  in  general  it  may  be  said  that  in 
the  inhabited  portion  of  the  country  the  temperature  seldom  exceeds  95°  or  falls  below  70-,  and 
in  any  given  locality  the  annual  fluctuation  is  usually  still  less.  The  relative  humidity  is  high, 
except  during  the  dry  season  on  the  west  side  of  the  isthmus. 

Trmperaturt  and  TtUitirr  humidity  at  Tola  i/augr  utation,  Nicaragua, 
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69.0 

71.0 


71.0 
72.0 


75.9 
7«9 
77.8 
79.6 
80.4 


78.6 
78.0 


90.5 
87.5 
8S.7 
80.2 

82.2 


91.4 
90. « 


UM 

September  ... 

October  

November  . . . 

1900 

January  

February   


89.0 

73.0 



79.1 

89.4 

86.5 

78.0 

79.2 

90.6 

M.0 

72.0 

77.7 

m  4 

M.0 

69.0 

78,5 

91.4 

86.0 

72.0 

77.  • 

90.2 

86,6 

705 

78.9 

9S  0 

CAMP  8ABALOB,  NICARAGUA. 


86.0 

To 

75.1 

87.0 

78.0 

89.0 

•7.0 

76.8 

98  0 

(7.5 

79.6 

95.5 

72.0 

80.4 

90.0 

71.0 

79.0 

87.0 

72.0 

77.0 

86.5 

7X5 

77.0 

92.0 

72.0 

78.7 

89.0 

71.0 

77.8 

88.0 

68.5 

74.6 

8A.0 

69.5 

76.4 

January. 


t  


July. 


October  . . . . 
November  . 


86.0 
M.0 
90.0 


92.0 
91.0 
91.0 
87.0 
M.O 


66.0 
64.0 
68.0 
67.5 
TO  0 


74.0 
71.6 
71* 
71.0 
71.0 
66.0 


75.2 
76.0 
77.1 
78.2 
79.4 


78.1 

77.8 
78.4 
78.9 
77.2 
75.1 


90.7 
87.6 
85.0 

_! 


91  0 

91.0 
89.9 
89  9 

87.0 
91.0 


January... 
February  . 
March  .. 

«.?:::::: 

June  

July  

Angu.t. ... 
September 
October.  . 
November 


88.8 
•v",  0 
85  0 
80.* 
81. 2 
•7.6 
91.4 

|i 

91.4 
88.2 


OCHOA.  COSTA  RICA. 


84.5 
86.0 

«7.0 

74.8 

93.2 

68.0 

75.1 

91.9 

91.0 

67.0 

75.fi 

89.7 

•8.6 

68.0 

76.6 

87.0 

89.6 

70.0 

77.9 

90.6 

M.0 

72.0 

77.7 

90.2 

86.5 

72.4 

77.1 

92.6 

M.0 

71.5 

77.4 

92.2 

s-s 

72.0 

78.4 

89.8 

72.5 

79.0 

89.0 

87.0 

72.0 

St 

91.4 

84. 6 

68.0 

92.6 

 — — 

».-. 

_____ 
70.0 

75,7 

90.6 

87.0 

70.0 

7fi.fi 

87.8 

87.0 

•9.0 

77.1 

87.0 

93.5. 

69.0 

79.8 

85.4 

92.5 

74.0 

80.4 

87.0 

91-0 

71-0 

79.6 

88.fi 

87.0 

71.5 

78.0 

90.6 

86.0 

73.5 

77.9 

916 

92.5 

73.0 

80.0 

87.0 

87.5 

72.5 

78,6 

89.8 

86-0 

70,5 

77,0 

91.0 

85.0 

70.5 

76.8 

90.6 

1899. 

January  

Prbnia—  

March  

-.?':::::::::: 

June  

July  

August  

September . . , . 
fk-tober  


1900 

January  

February  . . . 

March  

April  

May  

June  

July  

Auguat  

September  .. 

October  

November  . . 


Digitized  by  Google 


344 


OF  THE  ISTHMIAN  CANAL  COMMISSION. 

ntul  rof«W«  humiiliht— Continued. 

GREVTOWN.  XICARAOCV. 


January 
Kebnuiry 
Man  h  .., 
April.. 

May  

Junt'  

July  

Aug u>r.   

Septi-raU-r 
Octnhor 


Mi.  0 
I*.  I) 

so.o 

W.0 
9*  0 

s».o 

J*  0 

mo 

SO.O 

wo 

SS.0 
SS.0 


69  0 
66.0 

72.0 
70.0 
72  0 
74.0 
73.0 
72  0 
73.0 
72,0 
73.0 
70.0 


Mean. 


77.  8 
77.2 
78. 7 
tO.  6 
81.0 
79.  & 
78.7 
78.0 
79.3 
80S 
7*.  2 
76.0 


Mean  rrla- 
live  hu 
mlrllty. 


87,3 
87.7 
80.9 
78.0 
M.O 
85.4 
86.2 
87.4 
86.6 
84.2 
88.6 
88.2 


1900. 

January  

Frhnury  . 

Manh  

April  

May  

June  

July  

MM  

OrtnhM 


pera 

Mrati  rela- 
tive hu- 

Moan 

87.0 

71.0 

77.4 

- 

87.0 

89  0 

71.0 

78.6 

85.0 

89.0 

71.0 

78.  S 

83.0 

m.o 

70.0 

81.7 

80.8 

93.0 

74.0 

81.2 

8h.fi 

92.0 

75.0 

81.1 

83.2 

91.0 

73.0 

78.6 

87.8 

89.0 

75.0 

80.0 

86.2 

92  0 

74.0 

80.9 

61.6 

91.0 

73  0 

79  3 

87.8 

WO 

72.0 

77.2 

89.8 

Si 

71.0 

78.6 

81.2 

SEDIMENT  OBSERVATIONS. 

Any  proposition  for  a  ship  canal,  which  involves  the  use  of  the  San  Juan  River  below  the 
mouth  of  the  San  Carlos,  requires  for  its  intelligent  consideration  some  idea  of  the  quantity  of 
sediment  carried  by  that  stream,  and  if  the  San  Juan  is  to  be  used  below  the  mouth  of  the 
Sarapiqui  the  sediment  carried  by  that  stream  becomes  also  an  important  factor.  To  determine 
these  quant  it  samples  of  water' were  taken  daily,  allowed  to  settle,  and  the  sediment  measured. 
The  samples  were  taken  at  not  less  than  a  dozen  places  in  the  river,  the  water  taken  aggregating 
several  gallons,  and  representing  approximately  the  average  of  the  various  parte  of  the  current. 
The  samples  were  thoroughly  mixed,  and  one  sample  of  100  cubic  centimeters  taken  from  the 
mixture  and  the  rest  rejectee!.  The  sample  taken  was  allowed  to  settle  for  twenty-four  hours, 
the  clear  water  poured  off,  and  another  sample  added  to  the  remainder,  the  clear  water  was 
decanted,  the  next  day  another  sample  added,  and  so  on,  accumulating  any  sediment  that 
remained  until  it  became  a  measurable  quantity,  when  its  depth  was  read  on  the  graduated  glass 
in  which  the  settlement  was  made.  This  reading  gives,  of  course,  only  the  bulk  of  the  loose 
mud.  and  not  the  dry  solid  matter.  The  relation  between  the  mud  and  drv  matter,  as  determined 
by  a  series  of  experiments  for  a  similar  purpose,  made  on  sediment  from  the  Gila  River,  Arizona, 
was  five  parts  of  mud  to  one  of  dry  material.  This  factor  has,  therefore,  been  used  in  reducing 
the  results. 

The  taking  of  water  samples  and  measurement  of  sediment  therein  would  not  furnish  all  the 
required  data,  as  these  streams  roll  large  quantities  of  sand  and  gravel  along  their  beds,  which 
could  not  be  taken  in  water  samples.  So  far  as  could  be  learned,  no  attempt  at  such  measure- 
ments had  ever  been  made,  and  it  was  recognized  as  a  task  of  difficulty.  The  method  devised 
was  as  follows: 

A  galvanized  sheet-iron  pan  was  provided  (tig.  6),  1  meter  square  and  S  inches  deep,  with 
one  side  hinged  so  that  it  could  be  opened  to  lie  in  the  same  plane  as  the  bottom  of  the  pan, 
and  a  weight  and  stays  were  provided  to  hold  it  in  this  horizontal  position.  Four  chains, 
attached  one  to  each  corner  of  the  top  of  the  pan,  met  about  4  feet  above  the  pan  and  united  in  a 
ring,  and  the  whole  was  suspended  from  a  cablo  stretched  across  the  river,  with  the  door  open 
upstream.  An  anchor  was  thrown  aisiut  100  feet  upstream  to  hold  the  pan  firmly  in  position, 
while  it  was  gently  lowered  from  the  cable  by  means  of  a  rope  from  shore  working  in  tackle 
blocks.  The  pun  was  allowed  to  settle  firmly  on  the  bottom  and  to  remain  for  a  limited  time, 
usually  one  hour.  The  attempt  is  to  cause  the  minimum  disturbance  of  natural  conditions  in  the 
stream,  and  to  intercept  and  hold  in  the  pan  the  sediment  traveling  along  the  bottom  in  the 
section  it  occupies.  When  it  is  desired  to  close  the  observation,  a  small  copper  wire,  which  has 
been  fastened  to  the  open  door  and  passed  through  the  ring  above  the  pan.  is  stoutly  pulled  until 
it  raises  the  lid  from  the  bottom  of  the  stream,  whereupon  the  current  catches  and  slams  the  lid 
shut,  where  it  is  automatically  fastened  by  a  latch  on  each  side.  Then,  by  means  of  a  windlass 
on  shore,  the  pan  is  hoisted  and  brought  to  land  and  the  entrapped  .sediment  measured. 

There  is  nothing  about  this  operation  to  increase  the  motion  of  sediment  along  the  bottom 
into  the  pan,  so  it  is  thought  that  results  can  never  be  too  large.  On  the  other  hand,  some  sand 
may  pass  under  the  edge  of  the  lid  when  the  bottom  of  the  river  at  this  point  Is  marred  with 
local  inequalities.  This  is  supposed  to  be  one  cause  of  the  small  results  on  certain  days,  when 
other  observations  immediately  before  or  after  give  large  results.  Another  persistent  source  of 
error  of  unknown  magnitude  is  the  washing  out  of  the  sediment  by  the  current  over  the  weir 
formed  by  the  hack  of  the  pan.  To  test  the  importance  of  this  theoretical  possibility  a  temporary 
partition  was  placed  in  the  pan  perpendicular  to  the  current,  and  nearly  as  high  us  the  sidea  of 
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the  pan,  the  theory  being  that  if  all  sediment  were  stopped  by  the  partition  and  deposited  in  front 
of  it  that  would  be  good  evidence  that  in  the  absence  of  the  partition  all  would  bo  stopped  by 
the  back  of  the  pan  and  none  lost.  In  the  first  experiment  more  sediment  was  deposited  behind 
than  in  front  of  the  partition,  and  the  quantity  that  passed  out  of  the  pan  is  unknown.  This 
result  was  essentially  repeated  for  most  of  the  experiments,  showing  conclusively  that  more  or 
less  sediment  is  carried  out  over  the  back  of  the  pan  by  the  scour  which  it  occasions.  It  is 
important  to  bear  this  fact  in  miud  when  studying  the  results,  for  it  is  certain  that  the  results  are 
quantitatively  too  small,  and  should  lie  regarded  as  showing  that  large  quantities  of  sediment 
are  traveling  on  the  bed  of  the  stream,  and  as  roughly  indicating  the  relative  amount. 


Snlimrnt,  by  water  tam/tit*,  from  San  Juan  Rierr  at  Salialti*  motion. 
[Five  cubic  yurdu  of  raqd  are  luwumol  e<)iwl  to  1  ruble  y»n1  nl  ..,ln)  matter.] 


Hoolha, 

Had, 

solid 
mnller 

M"litli». 

1900. 

Cubic  yd: 
1,32*.  IS) 

ecu.  mi 

641.078 
78*.  470 
717, 401 

Cubic 
1M.KM 
1S&.5C7 
121.90* 
1 

I.M  fm 
1*3. 4H0 

IIe=e=e 

'  V.L    |.  (I 

1,0*. 
KS1.2S* 
612. 97U 
6*6.014 
Mv. 

VII  -su 


Cubic 


iCmU. 

•aiJ,7iy 

122.  St*. 

113,  2txi 
ia*.*7» 

10  .KM 


i  Jwm  Hirer  at  Ochoa. 


Montis. 


January  -  - 
Frtmutn 
M»rch  . . 

JHw  

July  

AmtuM  . . 

September 
Octolwr.. 


Mud.  "«»,« 


CrJiir  ytttxtt 

i,iS*,«23 

7ti6,2» 
1,(65,212 
1.14H,  SM 

7011,230 
■I.  9HH.99* 
2. 267,460 
3,  107,2*11 

l.flOti.  7W0 


CittHc  yurtfY 
2/7. 9tS 
172.  (CS 
I.V.UVi 
211,0*2 
■SSI,  SOS 
141. Mr, 
'««4.«ri 
4M.4*. 
«21 .  *S0 


C«*ir  uordl.    (  W*c 
1,3*8.613 
661.4*1 

:*\2i» 

474,309 
V13,6»4 

l,2(!7,(M 

1,  5>,  C70 

2. 749, 48* 
5.727.1*1 

2,  097,  HI 


269.  TUB 
1*1,2*2 
117,0*3 
94. Sk- 
im, 7» 
263,417 
306, 3*4 
171,  M7 
.161.  W* 
746,632 
4W.7US 
419.514 


Note.— Five 


)  »nl«  nl  Diud  > 


cuual  to  I  cubic  )«nl  of  noll-1  matter. 

Ion  fcottom  of  Han  fliriw*  /{irrr. 
COSTA  RICA. 


I"- 

April  24 
April 
Mty  11  . 
May  22 
May  »  . 
June  6 
June  1  . 


June  27 
Juh  1' 
AiwuM  : 
Aufn»t 

A.utuM 
Auirwt : 
A.iyiiM  . 
October 
October 
Ocfofur 


11.40 
11  Of. 
10. 96 


«... 

4  '. 


March  IS.  ... 
March  21  .... 
Mor.  h  a.... 
Mav  11  

June  27  

June  2*  

Aukum  2s>  

Scpleli  Ucr  (•  . 

"  t*. 


1900. 


11  40 

12.  tO 
II  65 
ii.W 
12.7* 
16.40 

11.  MO 
18. 7U 

13.  *6 
14.4A 
13.60 
IS.  00 
liTO 

12.  K0 
12.  SO 
1*.72 


II  86 

11.10 
12.  IS 
11.70 

12.  «1 
U.  Hi 
14.87 

13.  fi© 
1*  60 


,i^:^A  '  Total  for 


for  Total 


Cubic 
fmliwirri, 
27.124 
960 
9,964 

.13,  ON" 
S*.«O0 
44.  W3 

2d,  208 
34.839 
94, 663 

101,200 

11.1,580 
46, 752  | 

HiV-t" 
73.  S.15 
Al.  615 

102, 465 
29.10U 
*1,»40 
«l,800 
11.500 


r.,300 

4.4(10 
21.860 

/  '•■) 
31.  ON) 

16.537 
Fi.  12* 
64.  ©76 
60. 700 


Cubic  j/arrlt  Cubic  ynriir 
per  krrui  .      per  V.«r.   Cubic  yard*- 

7.W  


■j  1.1 

13  Hil 

» 

11.17 
7.31 
».  II 
24,71 
26.  47 
80.22 
12.il 
27.64 

■x.ss 

13.  SO 
26.  M) 

7.61 
10,^7 
10.  N) 

3.1.1 


2.390 


11  23 

26.47 


19, 094 


20.(3 


1.1,4*. 


IV  13 
10.  SO 


11.267 

£2 


l.CA 
1.15 
».  W 
».fc'>  . 
i«  l.l 
4  XI 
1.34 

16.71'. 

17. 19 


2  Ml 
»  6.'. 


2.0M3 
7.1W 


1.34 


4.4MS 
»*7 


16.97 


12.21S 


ftmrel  and 

Do. 

Do. 

Do. 

Do. 

Do. 

I- 

Dn 

DfL 

Do. 
IK. 
IK1 

l)n 

Do. 
Do 
Do 
Do 

no 

Ho. 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
1'". 
Do. 
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SttlimetU  rolied  on  bottom  of  Sanipupii  River. 
COSTA  RICA, 


Dice. 


,.,„  Amount 
per  huur. 


UM 

March  2  

Matvh  9  

March  14  

April  A  

April  7  

April  II  

Atiril  ■  

May5  

May  14  

Ml.  34  

Ma  ■  .-'  

Jiinv  7  

J  urn-  16  

Jun^aO  

June  27  

July  2  

Julys  

July  JO  

Julylf  

Aujruatl  

Auguat  10  

Auguat  23  

Auguat  26  


Cmbir 


».a 

6.9 

7.6 
7.6 
7.* 
7.1 
6.8 
0.0 

e.  a 

10.  s 

11.  » 
9.8 

10.6 
10.0 

IL7 
10.2 
IS.  7 
10.0 
11.0 
II. > 
II. I 

9.5 

io.  a 


«,50U 
10.000 
1.SO0 

k>.mw 

40,000 
41.000 
4.000 
1.000 
2.000 
7.400 
5,000 
7.000 

ai.wo 

tint 

10.  too 

29.500 

»,,  mo 

4.000 

no. ooo 

I1H.W0 
71,000 


TiX»l  fnr 

rlrcT. 


Mean  (or 
month. 


Total  (or 

ronnth. 


ttiMr  ynnb  (VHr  jrorrt* 
per  litwr,     prr  Atmr.  OiAiryard*. 
0.84 
1*0 

.20 
101 

tvN 

6.33 

.te 
is 

.27 
.90 
.66 
.91 

t.m 

4.23 
.42 
1.36 

EH 

4.66 

.52 
7.  SO 
10.40 
9.28 


1.17 

870 



%m 

2.347 

ISO 

172 

2.41 

2,60 

1,736 

8.76 


6,517 


Hcmarka, 


Kaort  and  travel 

Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Da. 
Do. 
Do 
Do. 
Do. 
Do, 
Do. 


WIND  MOVEMENT. 


One  point  of  interest  in  the  consideration  of  the  i.sthmian  canal  is  the  strength  and  persistence 
of  winds,  considered  a»  motive  force  for  sailing  vessels  and  as  annoyance  to  the  navigation  of  the 
canal  and  to  ships  entering  and  leaving  port. 

The  persistence  of  the  trade  winds  has  frequently  boon  mentioned  in  discussions  of  the 
Nicaragua  Canal  route.  In  1898,  it  being  necessary  to  take  gauge  readings  at  Las  Lejas,  on 
the  western  margin  of  the  lake,  for  transferring  the  level  line  across  the  lake,  a  camp  with  an 
observer  was  established  here,  who  observed  the  gauge  height  of  the  lake  at  the  hours  of  6  and 
9  a.  m.,  12  noon,  8  and  6  p.  m.  Note  of  the  condition  of  the  lake  surface  was  made  at  each 
observation,  and  from  January  19,  1898,  when  the  observations  began,  until  the  1st  of  May  a 
heavy  surf  was  beating  on  the  beach  at  this  point  at  every  observ  ation,  due  to  the  persistence  of 
the  trade  winds.  A  few  days  of  calm  occurred  in  May  and  at  later  periods  during  the  rainy 
season. 

On  May  10, 1900,  an  anemometer  was  installed  at  Greytown  and  observed  at  8  a.  m.,  12  noon, 
and  tt  p.  m.  each  day,  and  the  record  was  kept  practically  continuous  to  the  end  of  the  year.  In 
all  this  time  not  a  single  day  occurred  without  wind  movement.  The  highest  velocity  recorded 
was  something  over  40  miles  per  hour,  and  this  occurred  only  on  one  day,  November  18,  the 
mean  for  that  day  being  24.5.   The  results  of  the  observations  are  shown  in  the  following  table: 

Anemometer  record,  Qreytoxm,  Nicaragua,  1900. 


May  in. 
May  IT. 
May  lt>. 
May  10. 
May  20 
May  21. 
May  22. 
Maya. 
Bur  a*. 
May  Jf». 
May  26 
May  27.. 
May  28. 
May  29 
Mar». 
May  HI  - 
June  I . 
June  2. 
June  i . 
June  4 . 
Ill  1MB 
June  6. 


Anem 

wncter  muting*. 

Nile 

n  a.  m. 

12  in. 

t  p.  tu. 

Per  Jay. 

Per 

hour. 

711.0 

98.6 

117.2 

4*.  7 

2.9 

146.7 

178. 0 

212.1 

•».  4 

4.1 

246.1 

271.0 

813. 6 

127  1 

6.* 

are.  a 

two 

408.  S 

62.3 

3.0 

460.3 

407.6 

•7.6 

4.1 

mi 

663.4 

680.0 

86.2 

3.6 

618.3 

630.3 

688.6 

106.0 

4.4 

73.3 

766.6 

801.2 

W.» 

4.3 

ICO,  2 

800.0 

016.1 

110.6 

6.0 

043.0 

084.1 

41.7 

ISO.  6 

6.8 

82.6 

06.6 

180.0 

•1.1 

3.8 

173.6 

1*6.2 

226.0 

116.2 

4.8 



2m.  8 

317.8 

3&L6 

129.6 

6.8 

418.6 

418.8 

467.7 

84.7 

a.5 



M  1 

621.1 

640.1 

101.7 

4.2 

  005.0 

626.2 

663.1 

73.4 

a.o 

  *T7.4 

716.1 

764.6 

137.4 

6.3 

  804.6 

022.0 

080.0 

131.6 

6.1 

  926.8 

060.6 

8,2 

116.6 

4.6 

81.6 

100.4 

164.* 

6.5 

232.8 

378. » 

1*6.7 

8.2 

418.6 

4.11  0 

•4.6 

3.6 

Hay 


June  7 . 
June  8 . 
June  9. 
June  10 
June  II 
June  U 
June  IS 
June  14 
June  16 
June  1(1 
June  17 
June  18 
June  19 
June  20 
June  21 
June  32 
June  33 
June  21 
June  36 
June  atl 
June  37 
Junes* 


Anemometer  reading*. 

Mile*. 

8  a.  m. 

12  m. 

6  p.  m. 

Prr  Jay. 

Per 

hour. 

490.2 

626.0 

682.4 

133.6 

6.6 

M  7 

669.1 

mti 

106.3 

4.4 

73O.0 

764.0 

801.0 

103.1 

4.1 

882.1 

KS5.0 

642.6 

99.4 

4.2 

931.6 

973-1 

19.0 

123.6 

5  1 

66.3 

111.0 

183.0 

114.7 

4-» 

170.0 

191.2 

221.6 

■1  u 

8.4 

261.0 

383.0 

815.2 

101.1 

4.2 

303.1 

370.7 

416.* 

97.7 

4.1 

449.6 

47*.  1 

490.0 

76.8 

8.2 

526.0 

664.1 

680. 0 

78.4 

8.8 

604.0 

630.2 

668.6 

138.0 

6.8 

733.0 

761.6 

784.1 

98.7 

8.9 

825.7 

8*7.2 

866.3 

79* 

1.3 

tovo 

8*2.0 

963.2 

82.1 

8  4 

987.1 

10.7 

46.2 

78.7 

a.  a 

66.6 

81.2 

186.7 

146.1 

6.1 

213.1 

237.3 

*07.2 

117.0 

4.8 

329.1 

M  3 

S78.8 

72.6 

a.o 

401.6 

419.1 

470.0 

•8.4 

4.1 

5SO.0 

516.5 

607.2 

10*.  0 

4.3 

«HII 

634.2 

664.0 

129.0 

5.4 
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Aunmimtter  rtctrrd,  Grtytown,  Nicaragua — Continued. 


  -  — 

Anemometer  r.  mi In 

Mile*. 

i  m  m 
n  m.  m. 

l-  III. 

6d  in 

1  |t.  ID. 

IVr  u»y. 

Pet 
hour. 

7*8.0 

744.2 

822.5 

147.0 

6. 1 

879.0 

M97.  G 

*o;.o 

165.1 

6.5 

July  I  

34.  1 

&O.U 

89.  1 

77.8 

S.2 

Ju \>i  

111  t 

lhfl.  2 

172.4 

97.1 

4. 1 

DM.0 

219. 1 

235.8 

64.2 

2.3 

j"j>;  

1 

2X1.0 

328.4 

US.  9 

4.7 

ST?!  1 

89?!  4 

463.  ft 

140.9 

6.S 

J»r«  

41*.  0 

532,  1 

56H.  9 

90.0 

4.2 

July'  

617.0 

82ft.  1 

8HS.  1 

167.8 

7.0 

July  8  

784.8 

hu,  1 

848.2 

88.4 

8.7 



873.2 

MO.  ft 

920. 1 

94.8 

1* 

Mi  a 

994.2 

82.5 

102.0 

4.3 

70.0 

83.2 

105.2 

68. 1 

2.4 

IK  1 

140.2 

189.  7 

86.7 

3.6 

213.8 

8J|  | 

275.4 

96.  8 

4,1 

July  l*  

310.  i 

HI  .' 

soft.  0 

lftS.9 

6.5 

July  lb  

4*4.0 

47(1.0 

402.  5 

10H.  2 

4.6 

July  16  

672.2 

S*C.O 

684.5 

I4&.  8 

8.1 

71"  I  ■ 

718.0 

781.5 

102.2 

4.3 

MQ  | 

>«80  1 

896.0 

142.8 

6.9 

963  u 

miift 

47.0 

121.6 

6  1 

July*  

M  6 

91.  2 

116.0 

tt2,  ft 

2.  * 

147  1 

186.  ft 

182.  S 

H4,  4 

3ft 

July  22  

XII  4 

248.2 

276.0 

78.6 

8. 1 

Ju]y2S  

SOft.  1 

sao  o 

Mi  1 

8S.4 

S.  ft 

SHtt  ft 

in.  | 

438.0 

81.5 

8.5 

J"jy;ii  

172.0 

4*0. 1 

543.2 

107.0 

4.  4 

579  0 

"•I  I 

659.8 

184,0 

ft.  6 

718.0 

720.8 

758.0 

81.0 

B.  4 

Ju'r*  

794  0 

ran  o 

KH9.2 

134.0 

5.6 

J"'r»  

*2»  o 

•41. S 

9*4.0 

84.6 

3ft 

IS.  ft 

24. 1 

54.2 

76.0 

8.2 

SO.  ft 

102.  S 

158.2 

lias 

4.0 

200. 0 

215.8 

260.0 

127.2 

5.3 

827.  2 

S9JL 1 

SHI.  2 

•3.8 

S.  9 

421.  0 

133,6 

442.7 

230. 4 

'9.  6 

Ml  ft 

Ml  ; 

700.0 

71.6 

3. 0 

723.  1 

782-4 

778.  S 

85.9 

8.* 

809.0 

NBL7 

874.0 

104.2 

4.4 

AUKU»l7  

SIS.  2 

•24.2 

•60.0 

86.8 

S.6 

1  000  0 

9.2 

29.0 

120.7 

60 

12CX7 

111.9 

198.0 

119.4 

60 

240.  2 

tU.  1 

284.8 

148.1 

62 

SHU.  0 

414.0 

487.6 

215.5 

8.9 

'1-1 

012.0 

74.2 

8.1 

AUKU'l  IS  

67S.7 

700.2 

7S4.5 

48.0 

2.0 

726.7 

tua  o 

887.4 

218.7 

•.0 

♦43.4 

974.0 

32.  5 

118.9 

4.9 

■  3 

7*.  6 

116, 1 

98.  S 

3.9 

lift  6 

182.  S 

246.8 

141.4 

6.9 

297.0 

812.4 

S4».  4 

101. 1 

4.2 

Auinut  it  

S9K  1 

416.2 

446.7 

97. 1 

4.0 

\       .-'  2D  

49ft.  2 

406.4 

549.0 

102.  1 

4.3 

A*i*u.t2i  

687.  8 

M  . 

tSNO  IJ 

102.0 

4-2 

699.  3 

718.7 

711.2 

75.8 

3.2 

77ft.  1 

787  4 

818  1 

78.6 

663.7 

877!  4 

m.i 

i»!« 

68 

992.3 

18.7 

64.  ft 

114.S 

4.S 

tlfct  A 
iwi.  [» 

II?  n 

i  ii.  i* 

141. 2 

84. 2 

190.  S 

214.6 

261.0 

117.2 

6.7 

328.0 

346.2 

409.0 

138. 1 

ft.  8 

480. 1 

424.5 

61L9 

74. » 

8.2 

ft41.0 

7 

436. 2 

140.0 

ft.  8 



681.0 

6*8.3 

7J9.6 

87.4 

3* 

September  1 . 

7*8,4 

7*42.  0 

7*9.  a 

70.7 

2.9 

September  2  

839.  1 

848.  S 

Mta.  i 

81.4 

S,  4 

September  a  

990.  6 

*47  2 

•9*  0 

79.4 

s.  s 

September  4  

1,000  0 

19.9 

76.5 

102.0 

4.S 

102.0 

120.2 

1*3.8 

•7.2 

4.1 

ScpteOlbt'TS  

190.2 

211.1 

260.4 

108.2 

4.5 

807.4 

326.4 

S69.0 

89  6 

8.7 

3*7.0 

411.  ft 

461.0 

S*.7 

3.8 

September  9  

186.7 

407.2 

541* 

114.7 

4.8 

September  10  

801.  4 

621.0 

673.1 

•*.« 

4.2 

September  11  

701.3 

719.6 

783.3 

101.8 

4.2 

September  12  

80S.  1 

"15.7 

845.0 

67.* 

2.4 

80O.7 

»7S.  4 

•11.6 

81.0 

8.4 

Ml.  7 

968.1 

1.000.0 

•6.6 

4.0 

S7.2 

52.1 

102.3 

109.4 

4.6 

148.7 

ISO.  ft 

23.2 

144.5 

6.1 

292.2 
452.0 

321.6 
472.1 

401. S 
401.  S 

169.8 
71.0 

&n 

3.0 

523.0 

540.8 

601.2 

•1.2 

3.8 

Septcmtirr  20.. .  . 

814.2 

632.4 

681.1 

150. » 

S3 

September  21 . . , 

76ft.  1 

783.9 

830.  ft 

u«.« 

60 

September  22... 

884  7 

69*.  0 

*4S.» 

UI.S 

4.6 

September  a. . . 

99110 

1ft.  6 

4*.  6 

86.3 

3.6 

September  24  

82.3 

100.2 

161.1 

It*.  2 

6.2 

September  26  

231.  ft 

243.5 

2»9.4 

106.  • 

4.4 

September  26  

3.17. 1 

361.2 

433.1 

197.  S 

8.2 

September  27  

r-\t  7 

653.1 

612.2 

140.8 

6.9 

n  No  reconl  fur 


—   

Anemometer  rcadtruca. 

Mile* 

I>«y. 

■  a  In 

12  m. 

•     1  <■, 

5  p.  til . 

I*»t  nay. 

Per 
hour. 

September  2*  

f:it,  | 

098.  3 

7W.  1 

126.6 

6.2 

September  29  

801.3 

824. 4 

900  0 

184. 7 

7.7 

September  SO. 

•86.0 

20. 1 

V7.I 

111.6 

4.» 

October  1  

127.8 

162.2 

2U8.  7 

108.4 

4.5 

October  2  

■LI 

251.2 

MM.i) 

9*.  7 

4.0 

.  ■. '.  M 

ott.  1 

♦06  4 

1 14. 2 

1  3 

October  4  

447.2 

472.3 

667.0 

160.9 

6.1 

ft*H.  1 

HI  | 

1SI.2 

s!i 

October  6  

729. » 

747.8 

M  | 

101.6 

1.2 

831.  1 

846,2 

rVH>.  i> 

70. 1 

2.9 

•01  2 

V2S  6 

1  Q0U  0 

ISO.  1 

4.1 

31.3 

67.6 

'lU.l 

86.  8 

3  6 

October  10  

117  1 

122  5 

T  '  (1 

111.9 

l!  7 

229.0 

24*!  4 

J7S.  1 

IW  4 

l.« 

October  12  

2*8.4 

S16.2 

369.6 

87. » 

S.6 

October  IS  

.sv.  I 

899.4 

427. 1 

62* 

2.1 

October  14  

438.6 

468. 1 

Mfl.  9 

162.5 

6.4 

October  IS  

591.1 

tHH.fi 

87.9 

t.« 

*7*.0 

6*9  .  J 

SEj 

118.  S 

4* 

797.  S 

812.5 

HUO.O 

IM.7 

4.4 

902.0 

•12.'S 

995,  ] 

116.  S 

4.8 

October  19  

17.8 

38.2 

III  1 

920 

3.  ft 

October  20  

109.3 

126/2 

199.6 

107.8 

4.5 

October  21  

217.1 

232.0 

1176.4 

104.0 

4.3 

October  23  

321.1 

r-iw  I 

3H1.2 

122.2 

6.1 

443.3 

477.0 

iw. 

61.4 

2.1 

October  24  

494.7 

61*.  2 

67*.  a 

U7.S 

4.9 

Octnbrr  26  

612.0 

650.0 

700.  £ 

167.4 

«.« 

oclohcr  9*  

7*9.4 

806.  1 

%7  1 

November  1  

319.  5 

XT'  | 

616.2 

264.0 

10.* 

November  2  

571  5 

6*3  0 

611. 9 

119.2 

60 

November  3  

6*8.  7 

71*.  5 

tiM.O 

113  6 

L7 

807.  S 

•12.0 

9H0. 9 

201.  4 

8.4 

November  6  

8.  7 

26.8 

84.2 

8.6 

92.9 

74-5 

j  IS.  2 

November  ft  

453.0 

403.0 

400.6 

210.4 

8.8 

Nuvember*  

163.  n 

747  8 

197  1 

62 

November  10  

HflO  7 

907!  1 

•65  2 

236.4 

9.9 

97. 1 

146. 3 

186. 6 

148.* 

6.2 

246.0 

234.6 

227.9 

178.2 

7.1 

424.2 

lit-  | 

688.6 

24.6 

12.  8 

ftl.  1 

71. ft 

(.0 

81  3 

•4.7 

136. 7 

210.4 

68 

November  1*  

294.  7 

2ii* 

356.2 

63.9 

2.7 

358,  6 

411.0 

428.2 

7».S 

3.8 

November  18  

437.9 

499-4 

9J|  1 

126.1 

63 

583.0 

6*2.8 

MB  7 

189.  5 

6.6 

70U.  5 

7IU  1, 

7*4.3 

157.6 

«.* 

8*0.  1 

in  0 

921.6 

78.8 

IS 

938.9 

Ml  i 

986!  0 

66S 

2.S 

994.2 

14.6 

1325 

1M.S 

63 

191.  0 

214.6 

884!  0 

SIS.  2 

13.0 

November  26  

November  2*  

&04.  2 

624.0 

667.7 

11*7 

4.9 

620.  9 

76»!  8 

7S8.S 

199.4 

6.3 

820.  4 

846.2 

910. 1 

116  8 

4.8 

93*.  2 

968.7 

;'7l  '. 

668 

XS 

November  2*  

992.0 

210.5 

401.6 

46*. « 

19.4 

458.* 

621.4 

rvftl  u 

151.9 

6.3 

I  Ice-ember  1  

610. 6 

674.2 

760. 1 

December  S  

KM  | 
Ml  1 

nt*.  4 

9v2.  8 

128.3 

6.3 

*J  1 

21.0 

49.2 

143.4 

6.0 

106.8 

150. 1 

187!* 

166.2 

6.5 

2*1.0 

298.5 

sso!o 

249.0 

10.1 

510  0 

IM  1 

741  0 

288.1 

12  0 

7S8.4 

8210 

8A62 

96.6 

4.0 

December  t  

8*4.0 

976.5 

997.0 

1*8.3 

a.s 

December  10  

txs 

141.6 

188.9 

117.2 

4.9 

December  11  

209.6 

261.2 

278.6 

86.2 

S.6 

December  12  

2*4.7 

812.1 

829.  6 

10*.  5 

1.4 

401.1 

419.5 

439.2 

64.9 

2.7 

1 1  ■  ii  niii  I.  ■  ■  t  j 

4*6.1 

4816 

604.9 

70.0 

2.« 

636.1 

581.2 

801.  4 

•6.4 

1.0 

6S1.5 

649.0 

664.0 

1S0.S 

64 

December  17  

761.8 

794.0 

822.6 

IS2.2 

66 

December  18  

8*4.0 

931.4 

9*2.0 

103.1 

4.3 

December  1»  

Ml 

42  4 

87.6 

146.8 

6.1 

December  20  

142.  • 

IK*.  1 

241.0 

151.4 

64 

296.3 

3*1. 2 

398.0 

181.* 

7.7 

I>*ccmber22  

480.2 

611.2 

631.1 

118.4 

4.9 

5*8.6 

823.9 

641.7 

•4.4 

39 

December  24  

093.  U 

768,2 

802.0 

167.1 

7.0 

December  26  

8*0.1 

Decern  ber2i!  

978.0 

41.7 

Decemtur  27  

•2.8 

111.4 

IS7.5 

74.4 

8.1 

168.2 

179.0 

1*C7 

51  2 

2.2 

221.4 

23*0 

262  3 

68.2 

28 

2H9.C 

302.  r. 

319.8 

48* 

2.0 

888. 2 

V4.  4 

379  * 

74.1 

S.1 

27-11. 
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( tiuvTuUitm*  of  ifinrf  vtfacHg  at  Orhoa  ttulirm. 
«Hm»t«l  inuau  Telocity  of  wind,  In  mil™  per  hour,  (or  daytime  only  ] 
1H99. 
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Appendix  J. 

SURVEYS  OF  UPPER  SAN  JUAH  TO  HEADWATERS  OF  THE  INDIO. 


By  A.  B.  N'icoous  Dirititm  Enginttr. 


Concerning  the  .survey*  made  to  determine  the  practicability  of  a  route  for  the  Nicaragua 
Canal,  from  some  point  on  the  upper  portion  of  the  Kio  San  Juan  to  the  Caribbean  Sea,  by  way  of 
the  Rio  Imlio  or  its  tributaries,  I  have  the  honor  to  report: 

That,  fur  the  purpose  above  mentioned,  examination)*  were  made  of  Kins  Bartola,  Machuca, 
and  La  Cnil  del  Norte,  tributaries  of  the  San  Juan,  and  of  the  Rio  Negro,  one  of  the  two  streams 
which  unite  to  form  the  Indio  proper,  and  of  a  portion  of  the  Rio  Salvador,  a  branch  of  the 
Negro. 

The  waters  flowing  into  Lake  Nicaragua  and  the  San  Juan  from  the  northeast  are  separated 
from  those  flowing  eastwardly  into  the  Caribbean  Sea  by  the  Chontales,  a  ridge  which  rises  from 
the  swamps  back  of  (ireytown,  runs  nearly  due  west  to  a  point  in  the  vicinity  of  Conchuda,  and 
about  4  miles  directly  east  from  the  mouth  of  La  Cruz  del  Norte,  and  thence  strikes  nearly 
northwest,  rising  graduallv  with  more  or  less  uniformity. 

The  survevs  were  made  to  determine  whether  there  is  in  this  ridge  a  place  low  enough,  and 
where  the  headwaters  of  the  streams  on  each  side  are  sufficiently  near  together,  to  afford  a  more 
desirable  route  for  the  canal  than  that  projected  by  way  of  the  fower  San  Juan. 

KIO  HAKTOLA  SURVEY. 

This  survey  was  made  by  Mr.  M.  W.  Tenny,  assistant  engineer.  The  stream  rises  in  the 
Chontales  and  'flows  into  the  San  Juan  about  5'miles  below  Castillo.  It  consists  of  two  main 
branches  which  come  together  7.3  miles  (by  the  stream)  from  the  San  Juan.  The  general 
direction  of  flow  of  the  North  Branch,  so  far  as  it  was  traced,  is  about  80  degrees  west  of  south: 
that  of  the  South  Branch,  for  about  2  miles  close  to  its  head,  nearly  southwest,  thence  nearly 
west  to  its  junction  with  the  North  Branch;  and  that  of  the  main  stream  below  the  junction 
about  18  degrees  south  of  west.  A  stadia  line,  carrying  elevations,  was  run  from  the  mouth  of 
the  river  15.4  miles  to  near  the  head  of  the  South  Branch  to  an  elevation  of  478.6  above  mean 
sea  level,  and  thence  leaving  the  river,  a  few  hundred  feet  farther  and  part  way  up  the  ridge,  to 
an  elevation  of  -+-086.8.  An  observation  taken  during  the  Machuca  survev  indicates  that  the 
main  ridge  rises  near  here  to  an  elevation  of  +1,500  or  over,  although  at  the  heads  of  the  streams 
there  may  be  places  somewhat  lower. 

A  stadia  lino  was  also  run  up  the  North  Branch  to  a  point  13  miles  (by  the  line>  from  the  San 
Juan  to  an  elevation,  on  the  stream,  of  +2124.8.  The  region  between  the  two  branches  is  occupied 
by  a  high  spur  of  the  Chontales,  which  attains  an  elevation  of  +1,500  or  more.  It  was  deemed 
unnecessary  to  carry  the  line  farther  up  this  branch,  because  l>otb  the  nature  of  the  country  and 
the  distance  involved  would  preclude  its  use  for  canal  purposes.  The  valley  of  the  Bartola  is 
generally  narrow,  its  bottom  of  rock,  and  the  hills  abrupt  The  height  of  the' main  ridge  renders 
a  canal  by  this  route  impracticable. 

MACIIUCA-yEORO  SURVEY. 

This  survey  was  made  by  the  writer. 

The  Machuca  (called  by  the  natives  Sarnoso)  rises  in  the  Chontales  southeast  of  the 
sources  of  the  Bartola,  and  "flows  into  the  San  Juan  near  tho  foot  of  Machuca  Rapids.  Like 
the  Bartola,  it  consists  of  two  main  branches,  which  come  together  5.7  miles  (by  the  river)  from 
the  San  Juan.  The  North  Branch  comes  in  from  a  little  east  of  north.  The  "general  direction 
from  the  head  of  the  East  Branch  to  the  mouth  of  the  main  stream  is  about  1!>°  22'  south  of  west, 
making,  however,  in  the  lower  two-thirds  of  its  course,  quite  a  detour  to  the  south  of  this  line. 
The  distance  from  the  mouth  to  the  summit  of  the  survey  (by  the  line)  is  15.2  miles. 
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The  Rio  Negro  heads  in  the  Chontales  eight-tenths  mile  nearly  south  from  the  head  of  the 
East  Branch  of  Machuea,  and  flows  n  little  east  of  north  until  it  approaches  the  latter  within  400 
feet,  at  the  place  where  the  survey  line  crosses  the  ridge.  From  this  point  to  the  foot  of  the 
Great  Falls  of  Negro,  where  the  survey  ended,  a  distance  of  13  miles  (by  the  line),  the  bearing  is 
about  17°  36'  north  of  east,  the  river,  however,  making  a  long  detour  to  the  north.  It  receives 
three  large  branches  between  its  source  and  Great  Falls.  Only  one  of  them  is  of  interest  in  this 
connection,  as  the  other  two  come  in  from  the  left.  This  branch  enters  from  the  southwest 
about  1.8  miles  (by  the  line)  above  the  foot  of  Great  Falls.  It  is  *!()  to  70  feet  wide  at  it**  mouth, 
and  appears  to  carry  about  one-half  as  much  water  as  the  Negro  immediately  above  their  junction. 
A  reconnaissance  was  made  of  it  for  about  2  miles  from  its  mouth,  to  a  point  where  it  forks,  one 
branch  coming  in  from  the  southwest  and  the  other  from  the  south.  Each  of  these  branches  is 
nearly  as  wide  as  the  main  stream.  This  river,  for  convenience  of  reference,  I  have  called  the 
Salvador.  The  branch  from  the  southwest  is  apparently  the  same  stream  whose  headwaters  were 
examined  by  Mr.  Tenny  during  the  La  Cruz  del  Norte  survey,  and  will  be  noticed  under  that  head. 

The  survey  along  these  streams  was  made  by  stadia,  and  the  elevations  determined  partly  by 
stadia  and  partly  by  Y  level. 

The  crest  line  south  of  the  Machuea  was  developed  to  a  point  above  the  forks,  and  recon- 
naissances made  between  that  point  and  the  main  ridge  to  determine  the  approximate  course  and 
relative  elevation  of  the  crest. 

The  valley  of  tho  Machuea  is  narrow  and  the  slopes  abrupt  in  most  places.  The  bottom  of 
the  stream  is  largely  of  rock,  which  causes  numerous  rapids  and  occasional  falls.  Tho  ridge  to 
the  south  dividing  it  from  I  .a  Cruzita  del  Norte  and  Cruz  del  Norte  is  generally  very  narrow 
at  its  crest,  especially  in  the  Saddles,  where  it  is  not  unusual  to  find  the  top  not  more  than  15  or  20 
feet  wide,  the  ground  dropping  sharply,  and  with  practically  the  same  slope  on  each  side.  The 
elevations  in  the  Saddles  for  5  miles  from  the  mouth  of  the  river  range  from  +285  to  +345 
above  mean  sea  level,  and  then  the  ridge  rises  with  more  or  less  uniformity  until  it  reaches 
+  723,  where  it  joins  the  main  ridge  at  the  point  where  the  waters  of  the  Machuea,  Negro,  and 
La  Cruz  del  Norte  have  their  common  source.  At  the  summit  the  line  passes  from  the  Machuea 
to  the  Negro  through  a  gap  in  the  ridge  not  over  100  feet  wide,  the  ground  rising  rapidly  on  each 
side  on  a  slope  of  perhap  15  to  20  degrees.  The  distance  from  water  to  water  in  the  two  streams 
is  about  400  feet,  the  relative  elevations  being  as  follows: 

Surface  of  water  in  Machuea   +539. 1 

Surface  of  ground  at  summit .........................................................................     -  544. 2 

>  of  water  in  Negro ........  '  +520. 8 


The  valley  of  the  Negro  is  narrow;  the  slopes  of  the  hills  are  steep.  Falls  and  rapids 
numerous  and"  the  country  more  rugged  than  along  the  Machuea.  From  a  point  a  short  dista 
below  the  mouth  of  the  Salvador  to  below  the  foot  of  Great  Falls,  the  river  runs  through  a  gorge, 
over  rock  bottom,  forming  a  favorable  place  for  damming  the  stream.  Tho  line  having  been  run 
as  much  as  possible  along  the  streams,  the  survey  shows  nearly  tho  minimum  possible  profile.  A 
profile  along  a  projected  canal  line  would  necessarily  bo  much  heavier,  both  streams  being  tortuous, 
with  narrow  valleys. 

With  the  bottom  at  +6S>,  a  canal  by  this  route  would  have  a  cutting  about  244,  miles  long^ 
with  a  depth  at  the  summit  of  475  feet 

I.E  CRVZ  OKI.  NORTE  BVKVSZ. 


This  survey  was  made  by  Mr.  M.  W.  Tenny,  assistant  engineer.  A  reconnoissance  was  first 
made,  by  means  of  pocket  compass  and  aneroid  barometer,  of  the  main  stream  and  all  the  larger 
branches,  especially  those  putting  into  it  from  the  east,  with  tho  result  that  the  first  one  above 
the  mouth  was  found  to  have  the  lowest  summit  and  tho  desired  general  direction. 

A  stadia  line,  carrying  elevations,  was  run  up  this  branch,  oeginning  at  the  mouth  of  the 
main  stream  at  the  San  Juan,  to  a  point  eight-tenths  mile  beyond  tho  summit,  and  6.4  miles  (by 
the  line)  from  the  San  Juan.  Beyond  this  point  a  reconnoissance  was  made  with  pocket  compass 
for  nearly  2$  miles. 

The  La  Cruz  del  Norte  flows  into  the  San  Juan  about  7  miles  below  the  mouth  of  tho 
Machuea.  It  occupies  a  somewhat  oval-shaped  vallev,  the  major  axis  of  which  is  a  line  from  the 
head  of  Rio  Negro  (as  determined  by  the  Machuca-liegro  survey)  to  the  point  where  the  stream 
flows  into  the  San  Juan,  about  5.4 "miles  in  length.  The  decfivities  are  therefore  necessarily 
steep,  as  the  water  has  to  descend  nearly  700  feet  in  this  distance. 

The  survey  shows  that  the  valley  of  tho  East  Branch  is  comparatively  straight  and  the  rise 
to  the  top  of  the  ridge  rapid.  Beyond  the  summit,  where  the  lino  strikes' the  headwaters  of  the 
Salvador,  the  fall  is  very  gradual" for  about  H  miles,  where  the  stream  plunges  over  a  30-foot 
fall,  and  from  this  point  to  the  end  of  the  reconnoissance  drops  over  a  succession  of  falls  and 
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rapids,  a  portion  of  the  way  through  a  narrow  gorge  so  rough  as  to  be  difficult  of  passage. 
Collating  the  information  obtained  by  this  and  the  Machuca-Negro  survey,  we  have: 

Surface  of  water  in  San  Juan  at  mouth  of  La  Cruz  del  Norte   +  66 

Elevation  of  nummit,  5.B  mil**  from  mouth  of  U  Crux   +488.7 

Elevation  at  top  of  30-foot  falls  of  Salvador,  6.9  mile*  from  mouth  of  the  La  Cruz,  altout   -f  35M 

Surface  of  water  in  Rio  Negro  at  mouth  of  Salvador,  about  14.3  mile*  from  month  of  \jl  Cruz   +  88 

Surface  of  water  in  Negro  at  foot  of  "Great  Fall*,"  15.8  mile*  from  mouth  of  La  Cruz   +  41 

With  bottom  at  +  69,  a  canal  by  this  route  would  involve  a  cutting  about  154,  miles  long, 
with  a  depth  at  the  summit  of  400  feet,  but  with  a  heavier  profile  than  is  shown  by  tho  survey, 
the  latter  having  followed  the  stream  very  closely,  whereas  a  projected  canal  line  would,  on 
account  of  the  crookedness  of  the  streams,  cut  into  the  hills  more  or  less. 

Bearing  upon  a  supply  of  stone  for  use  in  the  construction  of  a  canal,  these  surveys  show  that 
along  the  streams  falls  occur  at  elevations  at  or  near +200,  +300,  and  +400  with  great  uniformity, 
indicating  that  at  these  elevations  there  is  rock  capable  of  withstanding  the  elements.  In  the 
valley  of  La  Cruz  del  Norte  these  formations  may  prove  to  be  useful,  no  part  of  the  valley  being 
more  than  54,  miles  in  a  straight  line  from  the  projected  service  railroad,  and,  owing*  to  the 
abruptness  with  which  the  hills  rise,  available  outcrops  are  likely  to  be  found. 

Profiles  of  the  Machuca-Negro  and  the  La  Cruz  del  Norte  lines  are  submitted  herewith, 
marked  plates  61  and  62. 
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NICARAGUA.  1867.    TREATY  OF  FRIENDSHIP,  COMMERCE,  AND  NAVIGATION,  AND  AS  TO 

ISTHMIAN  TRANSIT. 


Concluded  June  21,  1867;  ratification  advised  by  the  Senate  January  20,  18t>8;  ratified  by  the 
President  February  7.  1388;  ratifications  exchanged  June  90,  18«8;  proclaimed  August  18, 
18t>8.    (Treaties  and  Conventions,  18S}>,  p.  77«.) 


Arliclet. 


XII.  Religious  freedom,  etc. 

XIII.  Asylum  to  veRHelit. 

XIV.  Transit  from  Atlantic  to  Pacific  ■ 
XV.  Neutrality,  etc.,  of  transit. 

XVI.  Protection  of  transit. 
XVII.  Withdrawal  of  Cmled  State*  protection. 
XVHI.  Protection  of  grunts. 
XIX.  Dividends  of  transit  compur, 

XX.  Duration. 
XXI.  Ratification. 


I.  Amity. 
II.  Freedom  of  commerce; 

III.  Most  favored  nation  privilege*. 

IV.  Ini|K>rt  and  export  duties. 
V.  Shipping  dues. 

VI.  Freedom  of  carrying  trade.  Ixmntivs,  etc. 
VII.  Trade  privileges,'  etc. 
VIII.  Property  ri|{hta.  etc. 
IX.  Civil  rights. 

X.  Diplomatic  and  consular  privileges. 
XI.  Property  rights,  etc.,  in  case  of  war. 

The  United  States  of  America,  and  the  Republic  of  Nicaragua,  desiring  to  maintain  and  to 
improve  the  good  understanding  and  the  friendly  relations  which  now  happily  exist  between 
them,  to  promote  the  commerce  of  their  citizens,  and  to  make  some  mutual  arrangement  with 
respect  to  a  communication  l>etween  the  Atlantic  and  Pacific  oceans  by  the  River  San  Juan  and 
either  or  lioth  the  lakes  of  Nicaragua  and  Managua,  or  by  any  other  route  through  the  territories 
of  Nicaragua,  have  agreed  for  this  purpose  to  conclude  a  treaty  of  friendship,  commerce  and 
navigation,  and  have  accordingly  named  as  their  respective  plenipotentiaries,  that  is  to  say;  the 
President  of  the  United  States,  Andrew  B.  Dickinson,  minister  resident  and  extraordinary  to 
Nicaragua,  and  His  Excellency  the  President  of  the  republic  of  Nicaragua,  Seiior  Licenciado 
Don  'lornas  A  yon,  minister  of  foreign  relations,  who,  after  communicating  to  each  other  their 
full  powers,  found  in  due  and  proper  form,  have  agreed  upon  the  following  articles: 

Articlk  I. 

There  shall  be  perpetual  annty  between  the  United  State*  and  their  citizens  on  the  one  part, 
and  the  government  of  the  republic  of  Nicaragua  and  its  citizens  of  the  other. 

Artk  i.k  II. 


There  shall  lie  between  all  the  territories  of  the  United  States  and  the  territories  of  tho 
republic  of  Nicaragua  a  reciprocal  freedom  of  commerce.  The  subjects  and  citizens  of  the  two 
countries,  respectively,  shall  have  full  liberty  freely  and  securely  to  come  with  their  ships  and 
cargoes  to  all  places,  ports,  and  rivers,  in  the  territories  aforesaid,  to  which  other  foreigners  are 
or  may  be  permitted  to  come,  to  enter  into  the  same,  and  to  remain  and  reside  in  anv  part 
thereof,  respectively;  also  to  hire  and  occupy  houses  and  warehouses  for  the  purposes  of  their 
commerce;  and  generally  the  merchants  and  traders  of  each  nation,  respectively,  shall  enjoy  the 
most  complete  protection  and  security  for  their  commerce,  subject  always"  to  the  laws  and 
statutes  for  the  two  countries,  respectively.  In  like  manner  the  respective  ships  of  war  and 
post  office  packets  of  the  two  countries  shall  have  liberty  freely  and  securely  to  come  to  all 
harbors,  rivers,  and  places  to  which  other  foreign  ships  of  war  and  packets  are  or  may  be 
permitted  to  come,  to  enter  the  same,  to  anchor,  and  to  remain  there  and  refit,  subject  always  to 
the  laws  and  statutes  of  the  two  countries,  respectively. 

By  tho  right  of  entering  places,  ports,  and  rivers,  mentioned  in  this  article,  the  privilege  of 
carrying  on  the  coasting  trade  is  not  understood;  in  which  trade  National  vessels  only  of  the 
country  where  the  trade  is  carried  on  are  permitted  to  engage. 

S.  Dor.  222,  !»-2  23  i  3S3 
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Article  III. 

It  being  the  intention  of  the  two  high  contracting  parties  to  bind  themselves  by  the  two 
preceding  articles  to  treat  each  other  on  the  footing  of  the  most  favored  nations,  it  is  hereby 
agreed  between  them,  that  any  favor,  privilege,  or  immunity  whatever,  in  matters  of  commerce 
and  navigation,  which  either  contracting  party  has  actually  granted,  or  may  grant  hereafter, 
to  the  subjects  or  citizen*  of  any  other  State,  shall  be  extended^ to  the  subjects  or  citizens  of  the 
other  contracting  party  gratuitously,  if  the  concession  in  favor  of  that  other  nation  shall  have 
been  gratuitous,  or  in  return  for  a  compensation,  as  nearly  as  possible  of  a  proportionate  value 
and  effect,  to  be  adjusted  by  mutual  agreement,  if  the  concession  shall  have  been  conditional. 

Article  IV. 

No  higher  or  other  duties  shall  be  imposed  on  the  importation  into  the  territories  of  the 
United  States  of  any  article  being  the  growth,  produce,  or  manufacture  of  the  republic  of 
Nicaragua,  and  no  higher  or  other  duties  shall  be  imposed  on  the  importation  into  the  territories 
of  the  republic  of  Nicaragua,  of  any  article  being  the  growth,  produce  or  manufacture  of  the 
United  States,  than  are  or  shall  bo  payable  upon  the  like  articles  being  the  growth,  produce  or 
manufacture  of  any  other  foreign  country:  nor  shall  any  other  or  higher  duties  or  charges  be 
imposed  in  the  territories  of  either  of  the  high  contracting  parties  on  the  exportation  of  any 
articles  to  the  territories  of  the  other,  than  such  as  are  or  may  be  payable  on  the  exportation  of 
the  like  articles  to  any  other  foreign  country;  nor  shall  any  prohibition  be  imposed  upon  the 
importation  or  exportation  of  any  articles  the  growth,  produce,  or  manufacture  of  the  territories 
of  the  United  States  or  the  republic  of  Nicaragua  to  or  from  the  said  territories  of  the  United 
States,  or  to  or  from  the  republic  of  Nicaragua,  which  shall  not  equally  extend  to  all  other 
nations. 

Akticlk  V. 

No  higher  or  other  duties  or  payments  on  account  of  tonnage,  of  light  or  harbor  dues,  or 
pilotage,  of  salvage  in  case  of  either  damage  or  shipwreck,  or  on  account  of  any  local  charges, 
shall  be  imposed  m  any  of  the  ports  of  Nicaragua  on  vessels  of  the  United  States  than  those 
payable  by  Nicaraguan  vessels,  nor  in  any  of  the  ports  of  the  United  States  on  Nicaraguan 
vessels  than  shall  bo  payable  in  the  same  port*  on  vessels  of  the  United  States. 

Akticlk  VI. 

The  same  duties  shall  be  paid  on  the  importation  into  the  territories  of  the  republic  of 
Nicaragua  of  any  articles  being  the  growth,  produce,  or  manufacture  of  the  territories  of  the 
United  States,  whether  such  importation  shall  Iks  made  in  Nicaraguan  vessels  or  in  the  vessels 
of  the  United  States;  and  the  same  duties  shall  be  paid  on  the  importation  into  the  territories  of 
the  United  States  of  any  article  being  the  growth,  produce,  or  manufacture  of  the  republic  of 
Nicaragua,  whether  such  importation  shall  be  made  In  Nicaragua  or  United  States  vessels.  The 
same  duties  shall  be  paid,  and  the  same  hounties  and  drawbacks  allowed,  on  the  exportation  to 
the  republic  of  Nicaragua,  of  any  article  being  the  growth,  produce,  or  manufacture  of  the 
territories  of  the  United  States,  whether  such  exportation  shall  ho  made  in  Nicaraguan  or  United 
States  vessels;  and  the  same  duties  shall  be  paid,  and  the  same  bounties  and  drawbacks  allowed, 
on  the  exportation  of  any  articles  being  the  growth,  produce,  or  manufacture  of  the  republic 
of  Nicaragua  to  the  territories  of  the  United  States,  whether  such  exportation  shall  be  made  in 
the  vessels  of  the  United  States  or  of  Nicaragua. 

Akticlk  VII. 

All  merchants,  commanders  of  ships,  and  others,  citizens  of  the  United  States,  shall  have 
full  liberty  in  all  the  territories  of  the  republic  of  Nicaragua  to  manage  their  own  affairs 
themselves,  as  permitted  by  the  laws,  or  to  commit  them  to  the  management  of  whomsoever 
they  please,  a«  broker,  factor,  agent,  or  interpreter;  nor  shall  they  be  obliged  to  employ  any 
other  persons  in  those  capacities  than  those  employed  by  Nicaraguans,  nor  to  pay  them  any  other 
salary^or  remuneration  than  such  as  is  paid  in  like  cases  by  Nicaraguan  citizens;  and  absolute 
freedom  shall  be  allowed  in  all  cases  to  the  buyer  and  seller  to  bargain  and  fix  the  price  of 
any  goods,  wares,  or  merchandise  imported  into  or  exported  from  the  republic  of  Nicaragua 
as  they  shall  see  good,  observing  the  laws  and  established  custom  of  the  country. 

The  same  privileges  shall  be  enjoyed  in  the  territories  of  the  United  States  by  the  citizens  of 
the  republic  of  Nicaragua  under  the  same  conditions. 
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The  citizcnH  of  the  high  contracting  parties  shall  reciprocally  receive  and  enjoy  full  and 
perfect  protection  for  their  persons  and  property,  and  shall  have  free  and  open  access  to  the 
courts  or  justice  in  said  countries,  respectively,  for  the  prosecution  and  defence  of  their  just 
rights;  and  they  shall  he  at  liberty  to  employ,  in  all  cases,  advocates,  attorneys,  or  agents  of 
whatsoever  description,  whom  they  may  think  proper;  and  they  shall  enjoy,  in  this  respect,  the 
same  rights  and  privileges  therein  "as  native  citizens. 

Article  VI 11. 

In  whatever  relates  to  the  police  of  the  ports,  the  lading  and  unlading  of  ships,  the  safety  of 
merchandise,  goods,  and  effects,  the  succession  to  personal  estates,  by  will  or  otherwise,  and  the 
disposal  of  personal  property  of  every  sort  and  denomination,  by  sale,  donation,  exchange, 
testament,  or  any  other  manner  whatsoever,  as  also  the  administration  of  justice,  the  citizens 
of  the  two  high  contracting  parties  shall  reciprocally  enjoy  the  same  privileges,  liberties,  and 
rights  as  native  citizens;  ana  they  shall  not  be  charged  in  anv  of  these  respects  with  any 
higher  imposts  or  duties  than  those  which  are  or  may  be  paid  by  native  citizens,  submitting, 
of  course,  to  the  local  laws  and  regulations  of  each  country,  respectively. 

The  foregoing  provisions  shall  he  applicable  to  real  estate  situated  within  the  States  of  the 
American  Union,  or  within  the  republic  of  Nicaragua,  in  which  foreigners  shall  be  entitled  to 
hold  or  inherit  real  estate.  But  in  case  real  estate  situated  within  the  territories  of  one  of  the 
contracting  parties  should  fall  to  a  citizen  of  the  other  party,  who,  on  account  of  his  being  an 
alien,  could  not  bo  permitted  to  hold  such  property  in  the  state  in  which  it  may  be  situated, 
there  shall  be  accorded  to  the  said  heir,  or  other  successor,  such  time  as  the  laws  of  the  State 
will  permit,  to  sell  such  property.  Ho  shall  bo  at  liberty,  at  all  times,  to  withdraw  and  export 
the  proceeds  thereof  without  difficulty,  and  without  paying  to  the  government  any  other  charges 
than  those  which  would  be  paid  by  an  inhabitant  of  the  country  in  which  the  real  estate  may 
be  situated. 

If  any  citizen  of  the  two  high  contracting  parties  shall  die  without  a  will  or  testament  in  any 
of  the  territories  of  the  other,  the  minister  or  consul,  or  other  diplomatic  agent  of  the  nation  to 
which  the  deceased  belonged  (or  the  representative  of  such  minister  or  consul  or  other  diplomatic 
agent,  in  case  of  absence)  shall  have  the  right  to  nominate  curators  to  take  charge  of  the  property 
of  the  deceased,  so  far  as  the  laws  of  the  country  will  permit,  for  the  benefit  of  the  lawful  neirs 
and  creditors  of  the  deceased,  giving  notice  of  such  nomination  to  the  authorities  of  the  country. 

Article  IX. 

1.  The  citizens  of  the  United  States  residing  in  Nicaragua,  or  the  citizens  of  Nicaragua 
residing  in  the  Tinted  States,  may  intermarry  with  the  natives  of  the  country:  hold  and  possess, 
by  purchase,  marriage,  or  descent,  any  estate,  real  or  personal,  without  thereby  changing  their 
national  character,  subject  to  the  laws  which  now  exist  or  may  Iks  enacted  in  this  respect. 

2.  The  citizens  of  the  United  States  residents  in  the  republic  of  Nicaragua,  and  the  citizens 
of  Nicaragua  residents  in  the  United  States,  shall  be  exempt  from  all  forced  or  compulsory 
military  service  whatsoever,  bv  land  or  sea;  from  all  contributions  of  war,  military  exactions, 
forced  loans  in  time  of  war;  but  they  shall  be  obliged,  in  the  same  manner  as  the  citizens  of 
each  nation,  to  pay  lawful  taxes,  municipal  and  other  modes  of  imposts,  and  ordinary  charges, 
loans,  and  contributions  in  time  of  peace,  (as  the  citizens  of  the  country  are  liable)  in*  just  pro- 
portion to  the  property  owned. 

3.  Nor  shall  the  property  of  cither,  of  any  kind,  be  taken  for  any  public  object  without 
full  and  just  compensation,  to  Iks  paid  in  advance;  and 

4.  The  citizens  of  the  two  high  contracting  parties  shall  have  the  unlimited  right  to  go  to 
any  part  of  tho  territories  of  the  other,  and  in  all  cases  enjoy  the  same  security  as  the  natives 
of"  the  country  where  they  reside,  with  the  condition  that  "they  duly  observe  the  laws  and 
ordinances. 

Article  X. 

It  shall  be  free  for  each  of  the  two  high  contracting  parties  to  appoint  consuls  for  the  protec- 
tion of  trade,  to  reside  in  any  of  the  territories  of  the  other  party.  But  before  any  consul 
shall  act  as  such,  he  shall,  in  the  usual  form,  be  approved  and  admitted  by  the  government  to 
which  he  is  sent;  and  either  of  the  high  contracting  parties  may  except  from  the  residence  of 
consuls  such  particular  places  as  they  judge  fit  to  be  excepted. 

The  diplomatic  agents  of  Nicaragua  and  consuls  shall  enjoy  in  the  territories  of  tho  United 
States  whatever  privileges,  exemptions,  and  immunities  arc  or"  shall  be  allowed  to  the  agents  of 
the  same  rank  belonging  to  the  moat  favored  nations;  and  in  like  manner  the  diplomatic  agents 
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and  consuls  of  the  1'nited  States  in  Nicaragua  shall  enjoy,  according  to  the  strictest  reciprocity, 
whatever  privileges,  exemptions,  and  immunities,  are  or  may  he  granted  in  the  republic  of  Nica- 
ragua to  the  diplomatic  agents  and  consuls  of  the  most  favored  nations. 

Article  XI. 

For  the  better  security  of  commerce  between  the  citizens  of  the  United  States  and  the  citizens 
of  Nicaragua,  it  is  agreed,  that  if  at  any  time  any  interruption  of  friendly  intercourse,  or  any 
rupture,  should  unfortunately  take  place  lietween  the  two  nigh  contracting  parties,  the  citizens 
of  either  who  may  be  within  the  territories  of  the  other,  shall,  if  residing  on  the  coast,  be  allowed 
six  months,  and  if  in  the  interior,  a  whole  year,  to  wind  up  their  accounts  and  dispose  of  their 
property:  and  a  safe  conduct  shall  be  given" to  them  to  embark  at  any  port  they  themselves  may 
select.  '  Even  in  case  of  rupture,  all  such  citizens  of  either  of  the  tiigh  contracting  parties  who 
are  established  in  any  of  the  territories  of  the  other,  in  trade  or  other  employment,  shall  have 
the  privilege  of  remaining  and  of  continuing  such  trade  or  employment,  without  any  manner  of 
interruption,  in  the  full  enjoyment  of  liberty  and  property,  so  long  as  they  behave  peaceably, 
and  commit  no  offence  against  the  laws;  and  their  goods  and  effects  of  whatever  description 
they  may  t>c,  whether  in  their  own  custody,  or  intrusted  to  individuals  or  to  the  State,  shall  not 
be  liable  to  seizure  or  sequestration,  nor  to  any  other  charges  or  demands  than  those  which  may 
bo  made  upon  the  like  effects  or  property  belonging  to  the  native  citizens  of  the  country  in  which 
such  citizens  may  reside.  In  the  same  case,  debts  between  individuals,  property  in  public  funds, 
and  shares  of  companies,  shall  never  be  confiscated,  nor  detained,  nor  sequestered. 

Article  XII. 

The  citizens  of  the  United  States  and  the  citizens  of  the  republic  of  Nicaragua,  respectively, 
residing  in  any  of  the  territories  of  the  other  party,  shall  enjoy,  in  their  houses,  persons,  and 
property,  the  protection  of  the  government,  and  shall  continue  in  possession  of  the  guarantees 
which  they  now  enjoy.  They  shall  not  l>e  disturbed,  molested,  or  annoyed,  in  any  manner,  on 
account  of  their  religious  belief,  nor  in  the  proper  exercise  of  their  religion,  agreeably  to  the 
system  of  tolerance  established  in  the  territories  of  the  high  contracting  parties;  provided  they 
respect  the  religion  of  the  nation  in  which  they  reside,  as  well  as  the  constitution,  laws,  and  cus- 
toms of  the  country. 

Liberty  shall  also  be  granted  to  bury  the  citizens  of  either  of  the  two  high  contracting 
parties  who  may  die  in  the  territories  aforesaid,  in  burial  places  of  their  own,  which  in  the  same 
manner  may  bo'  freely  established  and  maintained;  nor  shall  the  funerals  or  sepulchres  of  the 
dead  be  disturbed  in  any  way  or  upon  any  account. 

Akticle  XIII. 

When  ever  a  citizen  of  either  of  the  contracting  parties  shall  be  forced  to  seek  refuge  or 
asylum  in  the  rivers,  bays,  ports,  or  dominions  of  the  other  with  their  vessels,  whether  merchant 
or  war,  public  or  private,  through  stress  of  weather,  pursuit  of  pirates  or  enemies,  or  want  of 
provisions  or  water,  they  shall  be  received  and  treated  with  humanity,  and  given  all  favor  and 
protection  for  repairing  their  vessels,  procuring  provisions,  and  placing  themselves  in  all  respects 
in  a  condition  to  continue  their  voyage  without  obstacle  of  any  kind. 

Article  XIV. 

The  republic  of  Nicaragua  hereby  grants  to  the  United  States,  and  to  their  citizens  and 
property,  the  right  of  transit  between  the  Atlantic  and  Pacific  oceans  through  the  territory  of 
that  republic,  on  any  route  of  communication,  natural  or  artificial,  whether  by  land  or  by  water, 
which  mav  now  or  hereafter  exist  or  be  constructed  under  the  authority  of  Nicaragua,  to  be  used 
and  enjoyed  in  the  same  manner  and  upon  equal  terms  by  both  republics  and  their  respective 
citizens,  the  republic  of  Nicaragua,  however,  reserving  its  rights  of  sovereignty  over  the  same. 

Article  XV. 

The  United  States  hereby  agree  to  extend  their  protection  to  all  such  routes  of  communica- 
tion as  aforesaid,  and  to  guarantee  the  neutrality  and  innocent  use  of  the  same.  They  also  agree 
to  employ  their  influence  with  other  nations'to  induce  them  to  guarantee  such  neutrality  and 
protection. 

And  the  republic  of  Nicaragua,  on  its  part,  undertakes  to  establish  one  free  port  at  each 
extremity  of  one  of  the  aforesaid  routes  of  communication  between  the  Atlantic  and  Pacific 
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oceans.  At  these  p>rts  no  tonnage  or  other  duties  shall  hc.im|>osed  or  levied  by  the  government 
of  Nicaragua  on  the  vessels  of  the  United  States,  or  on  any  effects  or  merchandise  lielonging  to 
citizens  or  subjects  of  the  United  States,  or  upon  the  vessels  or  effect*  of  an v  other  country 
intended,  hona  tide,  for  transit  across  the  said  routes  of  communication,  and  not  for  consumption 
within  the  republic  of  Nicaragua.  The  United  States  shall  also  be  ut  liberty,  on  giving  notice 
to  the  government  or  authorities  of  Nicaragua,  to  carry  troops  and  munitions  of  war,  in  their 
own  vessels,  or  otherwise,  to  either  of  said  free  ports,  and  shall  be  entitled  to  their  conveyance 
between  them  without  obstruction  by  said  government  or  authorities,  and  without  any  charge* 
or  tolls  whatever  for  their  transportation  on  either  of  said  routes;  provided  said  troops  and 
munitions  of  war  are  not  intended  to  Iks  employed  against  Central  American  nations  friendly  to 
Nicaragua.  And  no  higher  or  other  cliurges  or  tolls  shall  be  imposed  on  the  conveyance  or  transit 
of  persons  and  property  of  citizens  or  subjects  of  the  United  States,  or  of  any  other  country, 
across  the  said  routes  of  communication,  than  are  or  may  be  imposed  on  the  persons  and  prop- 
erty of  citizens  of  Nicaragua. 

And  the  republic  of  Nicaragua  concedes  the  right  of  the  Postmaster-General  of  the  United 
States  to  enter  into  contracts  with  any  individuals  or  companies  to  transport  the  mails  of  the 
United  States,  along  the  said  routes  of  communication,  or  along  any  other  routes  across  the 
isthmus,  in  its  discretion,  in  closed  bags,  the  contents  of  which  may  "not  be  intended  for  distri- 
bution within  the  said  republic,  free  from  the  imposition  of  all  taxes  or  duties  by  the  government 
of  Nicaragua;  but  this  liberty  is  not  to  Iks  construed  so  as  to  permit  such  individuals  or  com- 
panies, by  virtue  of  this  right  to  transport  the  mails,  to  carry  also  passengers  or  freight. 

Amcu  XVI. 

The  republic  of  Nicaragua  agrees  that,  should  it  become  necessary  at  any  time  to  employ 
military  forces  for  the  security  and  protection  of  persons  and  property  passing  over  any  of 
the  routes  aforesaid,  it  will  employ  tho  requisite  force  for  that  purpose;  but  upon  failure  to  do 
this  from  any  cause  whatever,  tne  government  of  the  United  States  may.  with  the  consent,  or  at 
the  request  of  the  government  of  Nicaragua,  or  of  the  minuter  thereof  at  Washington,  or  of 
the  competent  legally  appointed  local  authorities,  civil  or  military,  eniplov  such  force  for  this  and 
for  no  other  purpose;  and  when,  in  the  opinion  of  the  government  of  Nicaragua,  the  necessity 
ceases,  such  force  shall  Iks  immediately  withdrawn. 

In  the  exceptional  case,  however,  unforeseen  or  imminent  danger  to  the  lives  or  property  of 
citizens  of  the  United  States,  the  forces  of  said  republic  are  authorized  to  act  for  their  protection 
without  such  consent  having  been  previously  obtained. 

But  no  duty  or  power  imposed  upon  or  conceded  to  the  United  States,  by  the  provisions  of 
this  article,  shall  be  performed  or  exercised  except  by  authority  and  in  pursuance  or  laws  of  con- 
gress hereafter  enactod.  It  being  understood  that  such  laws  shall  not  affect  the  protection  and 
guarantee  of  tho  neutrality  of  the  routes  of  transit,  nor  the  obligation  to  withdraw  the  troops 
which  may  be  disembarked  in  Nicaragua  directly,  that  in  the  judgment  of  the  government  of 
this  republic,  they  should  no  longer  Iks  necessary,  nor  in  any  manner  bring  about  new  obligations 
on  Nicaragua,  nor  alter  her  rights  in  virtue  of'the  present  treaty. 

Article  XVII. 

It  is  understood,  however,  that  tho  United  States,  in  according  protection  to  such  routes  of 
communication,  and  guaranteeing  their  neutrality  and  security,  always  intend  that  the  protection 
and  guarantee  are  granted  conditionally,  and  may  be  withdrawn  if  the  United  States  should  deem 
that  tho  persons  or  company  undertaking  or  managing  the  same  adopt  or  establish  such  regu- 
lations concerning  the  traffic  thereupon  as  are  contrary  to  tho  spirit  and  intention  of  this  treat}', 
either  by  making  unfair  discriminations  in  favor  of  tho  commerce  of  any  country  or  countries 
over  the*  commerce  of  any  other  country  or  countries,  or  by  imposing  oppressive  exactions  or 
unreasonable  tolls  upon  mails,  passengers,  vessels,  goods,  wares,  merchandise,  or  other  articles. 
The  aforesaid  protection  and  guarantee  shall  not,  however,  Iw  withdrawn  by  the  United  States 
without  first  giving  six  months'  notice  to  the  republic  of  Nicaragua. 

Article  XVIII. 

And  it  is  further  agreed  and  understood  that  in  any  grants  or  contracts  which  may  hereafter 
be  made  or  entered  into  by  the  government  of  Nicaragua,  having  reference  to  the  inter-oceanic 
routes  above  referred  to,  or  either  of  them,  tho  rights  and  privileges  granted  by  this  treaty  to 
the  government  and  citizens  of  the  United  States  shall  be  fully  protected  and  reserved.  And  if 
any  such  grants  or  contracts  now  exist,  of  a  valid  character, "it  is  further  understood  that  the 
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guarantee  and  protection  of  the  I'nited  States,  stipulated  in  Article  XV  of  this  treaty,  shall  be 
held  inoperative  and  void  until  the  holders  of  such  grants  and  contracts  shall  recognize  the 
concessions  made  in  this  treaty  to  the  government  and  citizens  of  the  United  States  with  respect 
to  such  inter-oceanic  routes,  or  either  of  them,  and  shall  agree  to  observe  and  be  governed  by 
these  concessions  as  fully  as  if  they  had  been  embraced  in  their  original  grants  or  contracts; 
after  which  recognition  and  agreement  said  guarantee  and  protection  shall  be  in  full  force; 
provided  that  nothing  herein  contained  shall  be  construed  either  to  affirm  or  to  deny  the  validity 
of  the  said  contracts. 

Article  XIX. 

After  ton  years  from  the  completion  of  a  railroad  or  any  other  route  of  communication 
through  the  territory  of  Nicaragua,  from  the  Atlantic  to  the  Pacific  ocean,  no  company  which 
may  have  constructed  or  bo  in  possession  of  the  same  shall  ever  divide  directly  or  indirectly,  by 
the  issue  of  new  stock,  the  payment  of  dividends  or  otherwise,  more  than  fifteen  per  cent,  per 
annum,  or  at  that  rate,  to  its  stockholders  from  tolls  collected  thereupon;  but  whenever  the  tolls 
shall  Iks  found  to  yield  a  larger  profit  than  this,  they  shall  be  reduced  to  the  standard  of  fifteen 
per  cent,  per  annum. 

Article  XX. 

The  two  high  contracting  parties  desiring  to  make  this  treaty  as  durable  as  possible,  agree 
that  this  treaty  shall  remain  in  full  force  for  the  term  of  fifteen  years  from  the  day  of  tho  exchange 
of  the  ratifications;  and  either  party  shall  havo  the  right  to  notify  the  other  of  its  intention  to 
terminate,  alter,  or  reform  this  treaty,  at  least  twelve  months  before  tho  expiration  of  the  fifteen 
years;  if  no  such  notice  be  given,  then  this  treaty  shall  continue  binding  beyond  the  said  time, 
and  until  twelve  months  shall  have  elapsed  from  the  day  on  which  one  of  the*  parties  shall  notify 
the  other  of  its  intention  to  alter,  reform,  or  abrogate  this  treaty. 

Article  XXI. 

The  present  treaty  shall  be  ratified,  and  the  ratifications  exchanged  at  the  city  of  Managua, 
within  one  year,  or  sooner  if  possible. 

In  faith  whereof  the  respective  Plenipotentiaries  havo  signed  tho  same,  and  affixed  thereto 
their  respective  seaLs. 

Done  at  the  citv  of  Managua,  this  twenty-first  day  of  June,  in  the  year  of  our  Lord  one 
thousand  eight  hundred  and  sixty -seven. 

A.  B.  Dickinson  (seal] 
Tomas  Ayon.  [seal] 
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Appendix  L. 

TREATY  NEGOTIATED  BETWEEN  THE  UNITED  STATES  OP  AMERICA  AND  THE  REPUBLIC 
OF  NICARAGUA  PROVIDING  FOR  THE  CONSTRUCTION  OF  AN  INTEROCEANIC  CANAL 
ACROSS  THE  TERRITORY  OF  NICARAGUA. 

[Frelinghuywu— Zavala.] 


The  United  States  of  America  and  the  Republic  of  Nicaragua  recognizing  the  importance  of 
an  interoccanic  communication  acro»s  the  isthmus  at  Nicaragua,  which  shall  bring  into  close 
communication  tho  ports  of  North  and  South  America,  and  shall  facilitate  commerce  between 
Europe  and  the  ports  of  tho  Pacific,  between  the  eastern  ports  of  Asia  and  the  Atlantic  seaboard, 
and  the  ports  of  the  United  States  on  the  Pacific  and  Atlantic,  have  agreed  for  this  purpose  to 
build  a  canal,  and  to  that  end  to  conclude  a  treaty,  and  have  accordingly  named  as  their 
respective  plenipotentiaries  the  President  of  the  United  States,  Frederick  T.  Frclinghuyscn, 
Secretary  of  State  of  the  United  States  of  America,  and  tho  President  of  Nicaragua,  General 
Joaquin  Zavala,  ex-President  of  the  Republic  of  Nicaragua,  who,  after  communicating  to  each 
other  their  full  powers,  found  in  due  and  proper  form,  have  agreed  upon  the  following  articles: 

Article  I.  The  canal  shall  be  built  by  the  United  States  or  America  and  owned  by  them  and 
the  Republic  of  Nicaragua,  and  managed  as  hereinafter  provided. 

Article  II.  There  shall  be  perpetual  alliance  bet  ween  the  United  States  of  America  and  the 
Republic  of  Nicaragua,  and  the  former  agree  to  protect  the  integritv  of  the  territory  of  the 
latter. 

Article  III.  A  practicable  ship  canal  for  vessels  of  the  largest  size  now  commonly  used  in 
commerce  shall  be  commenced  by  the  United  States  and  bo  prosecuted  to  as  speedy  conclusion 
as  circumstances  may  permit,  subject  to  tho  limitation  provided  in  Article  XX  of  this  convention. 

This  canal  shall  follow  what  may  be  decided  to  be  tho  most  available  route  from  ocean  to 
ocean;  and  the  United  States  in  building  the  canal  shall  enjoy  tho  fullest  liberty  in  its  construction, 
and  in  its  location,  and  that  of  its  dependencies,  accessories,  and  works,  as  well  as  in  tho 
selection  of  entrance  ports. 

Should  it  bo  found  necessary  or  desirable  to  leave  the  bed  of  the  San  Juan  River  at  any 
point  and  to  construct  a  lateral  canal  the  Government  of  Nicaragua  reserves  the  right  to  require 
the  establishment  of  a  lock  communication  for  vessels  of  (i  feetdraftand  ltk)  feet  length,  between 
the  lower  part  of  the  river  and  that  part  used  for  the  canal;  but  the  Government  of  Nicaragua 
will  advise  the  United  States  of  its  wishes  in  this  regard  so  soon  as  work  shall  be  begun  in  the 
river,  and  it  is  expressly  stipulated  that  Nicaragua  alono  shall  be  responsible  for  the  maintenance 
and  operation  of  this  communication,  and  for  the  navigable  condition  of  the  lower  river. 

Article  IV.  Forthe  purposeof  carryingoutthisagreementtho  Republic  of  Nicaragua  agrees 
to  give  the  United  States  free  use  of  Lake  Nicaragua,  to  furnish,  free  of  cost,  all  the  spaces 
necessary  to  the  construction,  maintenance,  use,  and  enjoyment  of  tho  canal,  and  for  any  probable 
future  enlargement  thereof,  whether  these  spaces  be  upon  the  dry  land,  in  tho  lakes  and  upon 
their  islands,  in  tho  rivers  and  upon  their  islands,  or  at  the  ports  and  roadsteads  of  tho  two  oceans, 
together  with  their  surroundings  and  declivities,  and  all  the  spaces  required  for  the  deposit  of 
materials  from  excavations  and  cuttings,  from  the  overflow  arising  from  dams  in  the  rivers,  for 
till  deviations  of  streams  from  their  channels,  as  well  as  for  reservoirs,  dykes,  piers,  docks, 
spaces  al>out  locks,  for  lights,  beacons,  storehouses,  machine  shops,  buildings,  and  for  whatever 
other  thing  necessary,  and  in  short,  all  lands,  waters,  and  places  within  the  Republic  of  Nicaragua 
required  for  the  construction,  maintenance,  use,  and  business  of  tho  canal,  including  a  railway, 
from  one  terminus  of  the  canal  to  the  other,  substantially  parallel  to  and  near  tho  bank  of  the 
canal  and  along  tho  southern  shore  of  Lake  Nicaragua,  together  with  a  telegraph  line,  should  tho 
United  States  decide  to  construct  either  said  railway  or  telegraph  line,  or  both,  which  shall  be 
regarded  for  all  purposes  of  this  treaty  as  part  of  the  canal  so  long  as  they  are  maintained. 

Article  V.  The  work  shall  be  dcclarea  one  of  public  utility,  and  for  the  purposes  of  building 
and  operating  the  canal,  railway,  and  telegraph  line,  the  Republic  of  Nicaragua  undertakes  to 
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expropriate  lands  belonging  to  individuals.  Any  private  property  and  roal  estate  actually  hold 
by  individuals  or  corporations  which  shall  Ik?  taken  or  used  by  the  United  States  for  the  const  ruction 
of  the  canal  or  its  accessories,  or  for  their  maintenance,  shall  Ihs  s<>  taken  upon  condemnation 
and  appraisement  of  the  value  of  such  property,  and  the  Government  of  the  United  States  will 
pay  to  the  owners  thereof  the  value  fixed  by  a  commission  of  assessors  comprising  three  members, 
one  of  whom  shall  be  appointed  by  the  President  of  the  United  States,one  by  the  President  of 
Nicaragua,  and  the  third  to  be  chosen  by  these  two  jointly. 

The  United  States  or  the  hoard  of  managers  hereafter  provided  for,  as  the  case  mav  be,  shall 
have  the  right  to  bike  from  the  public  lands  of  Nicaragua  any  materials  whatever  needed  for  tha 
construction,  preservation,  maintenance,  and  use  of  the.  canal,  and  of  its  ports,  dependencies, 
accessories,  and  equipments.  When  materials  are  taken  from  private  lands,  the  United  States 
or  the  said  board  of  managers  shall  enjoy  in  their  use  all  the  rights  the  Republic  of  Nicaragua 
enjoys  by  law  and  usage. 

As  to  the  contract  of  the  Government  of  Nicaragua  with  Mr.  F.  A.  Pellas,  relating  to  steam 
navigation,  that  Government  engages  that  the  said  contract  shall  not  Ihs  considered  applicable  to 
the  necessary  operations  of  either  party  to  this  convention  in  constructing  or  operating  the  canal, 
or  any  part  of  it,  during  the  tune  the  contract  has  jetto  run,  this  exemption  to  include  necessary 
canal  work  and  transportation  on  Luke  Nicaragua  and  the  rivers  of  the  Republic;  further,  the 
said  Government  of  Nicaragua  agrees  that  should  the  Government  of  the  I  nited  States  during 
the  period  the  said  contract  has  yet  to  run  find  it  advisable  to  purchase  the  franchise,  property, 
and  rights  now  held  by  said  Pellas  by  virtue  of  said  contract,  the  said  franchise,  propertv,  and 
rights  shall  be  expropriated  by  the  same  form  and  under  the  same  conditions  as  arc  fixed  in  this 
article  for  the  expropriation  of  other  private  property. 

Should  the  United  States  in  the  construction  of  the  said  works  find  it  necessary  to  occupy 
any  lands  belonging  to  the  Republic,  they  shall  have  the  right  to  do  so  free  of  charge  during 
such  temporary  occupation,  and  the  land  so  occupied,  if  sold  or  otherwise  alienated,  shall  be 
conveyed  with'the  reservation  of  this  temporary  right  of  occupation  by  the  United  States. 

Article  VI.  The  United  States  shall  have  the  right  throughout  the  extent  of  the  canal,  and 
of  its  accessories,  dependencies,  and  adjuncts,  as  well  as  at  its  mouths  on  both  oceans,  and  in  the 
lake  and  rivers  which  the  canal  route  ma)*  traverse,  and  that  may  bo  used  in  any  manner  in 
connection  with  the  canal  construction,  to  enter  upon  work  of  any  kind  whatsoever  deemed 
necessary  by  the  engineers  for  the  construction  of  a  safe,  effective,  durable,  and  speedy  route 
for  the  transit  of  vessels  from  ocean  to  ocean,  without  let  or  hindrance  of  any  kind  from  the 
Government  or  people  of  the  Republic  of  Nicaragua;  and  also  for  the  construction  of  the  said 
railway  and  telegraph  line. 

Article  VII.  A  strip  of  territory  2J  English  miles  in  width,  the  middle  of  this  strip  to 
coincide  with  the  center  line  of  the  canal,  and  also  a  strip  2$  miles  wide  around  the  southern  end 
of  the  lake,  where  the  lake  is  used  as  a  water  course  for  the  canal,  as  well  as  a  strip  2^  miles  wide 
along  the  river,  where  the  river  is  used  as  a  part  of  the  canal,  shall  bo  set  aside  for  the  work, 
and  owned  hy  the  two  contracting  parties,  and  where  the  railway  and  telegraph  line  aforesaid 
may  of  necessity  pass  beyond  the  nounds  of  «uch  strip  of  land  a  plot  one-half  or  a  mile  in  width, 
whose  center  line  shall  coincide  with  the  railway  outside  of  the  belt  reserved  for  the  canal,  shall 
also  be  so  set  aside  and  owned.  And  all  the  land  in  this  article  referred  to  shall  be  subject  to  the 
agreement  hereinbefore  made  as  to  lands,  when  owned  by  the  State  or  by  private  individuals, 
necessarily  used  in  the  prosecution  of  the  work;  but  the  said  lands  in  this  article  described  shall 
not  include  towns,  villages,  or  cities  now  in  existence.  In  such  case  only  that  part  shall  be 
considered  as  embraced  in  this  article  as  is  absolutely  essential  to  the  economical  prosecution  or 
administration  of  the  work.  Over  these  strips,  in  time  of  peace,  Nicaragua  shall  exercise  civil 
jurisdiction,  and  its  inhabitants  shall  not  in  any  way  be  considered  as  impaired  in  their  rights  as 
citizens  of  the  Republic. 

Article  VIII.  No  custom-house  tolls  or  other  taxes  or  impositions  of  any  sort  or  kind  shall 
be  levied  by  the  Government  of  Nicaragua  upon  any  vessels  passing  the  canal,  their  cargoes, 
stores,  passengers,  crews,  or  baggage,  or  for  unloading,  loading,  docking,  or  repairing  vessels,  it 
being  the  intent  of  this  agreement  that  vessels,  their  cargoes,  passengers,  and  crews,  shall  pass 
the  canal  free  of  any  charge,  other  than  that  imposed  upon  thorn  by  the  two  Governments,  in 
their  capacities  as  owners  of  the  work.  Nicaragua  may,  however,  provide  a  police  system  along 
the  line  of  the  canal  to  keep  the  peace  and  to  prevent  smuggling  into  her  territory,  the  reasonable 
cost  of  which,  as  approved  from  time  to  time  by  the  board  of  managers,  Bhall  be  a  charge  upon 
the  revenues  of  the  canal. 

The  board  of  managers  shall  have  the  right  to  discharge  and  reload  ships  in  transit,  at  such 
points  as  may  lie  convenient,  in  order  to  make  repairs,  or  to  lighten  the  vessel,  or  to  shift  cargo, 
ny  reason  of  any  cause  rendering  any  of  these  acts  necessary,  or  may  transship  cargo  without 
being  subject  to  search,  exactions,  duties,  or  taxes  of  any  kind;  but  before  beginning  such 
operations  notice  thereof  must  be  given  to  the  nearest  customs  authority. 
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Article  IX.  The  Government  of  the  Republic  of  Nicaragua,  in  conformity  with  the  laws, 
shall  lend  its  protection  to  the  engineers,  contractors,  ngents,  employes,  and  laborers  employed 
in  the  construction,  maintenance,  and  management  of  the.  canal  ana  its  accessories,  and  they  shall 
be  wholly  exempt  from  military  requisitions  and  forced  loans;  but  if  any  such  persons  .shall 
.  acquire  real  estate  outside  the  strips  provided  for  in  Article  VIII  hereof  they  shall  be  subject 
to  the  taxes  fixed  by  law. 

The  Government  of  Nicaragua  guarantees  to  the  canal  and  its  accessories,  and  to  its  agents  of 
all  classes,  security  under  the  laws  of  the  country  against  domestic  acts  of  hostility,  in  the  same 
degree  as  in  the  case  of  other  inhabitants,  employing  all  its  powers  for  their  protection. 

Article  X.  AH  contracts  for  the  construction,  maintenance,  aud  management  of  the  canal 
and  its  accessories  may  be  enforced  according  to  the  laws  of  Nicaragua  and  the  provisions  of  this 
convention. 

Article  XI.  The  canal  and  its  accessories  and  dependencies  of  every  kind  shall  be  exempt,  in 
peace  and  in  war,  from  every  form  of  taxation  upon  real  or  personal  property  acquired  in  virtue 
of  this  convention,  and  from  every  form  of  direct  or  indirect  taxation,  contributions,  local  taxes, 
or  other  dues  in  respect  to  the  ownership  and  use  of  the  canal  and  its  accessories,  or  of  the. 
buildings,  or  constructions,  or  equipments,  or  appliances  appertaining  thereto,  or  to  the  ports  and 
maritime  establishments  thereof,  anywhere  in  the  Republic,  and  upon  the  lands  set  aside  for  the 
purposes  of  the  canal  and  it*  accessories. 

The  Republic  of  Nicaragua  binds  itself  not  to  establish  tonnage  dues,  anchorage,  light,  wharf, 
or  pilot  dues,  or  charges  of  any  class  whatsoever  upon  vessels  of  whatever  kind,  or  upon 
merchandise,  or  crews,  or  passengers,  or  gold  or  silver,  or  diamonds,  or  anything  traversing  the 
canal,  all  such  dues  being  for  the  benelitof  the  two  Governments  in  their  capacity  as  joint  owners 
and  managers  of  the  canal  and  its  accessories;  but  merchandise,  loaded  or  unloaded  in  any  part 
of  the  canal  or  its  accessories,  coming  from  or  destined  to  Nicaragua  and  intended  for  sale,'  shall 
pay  dues  for  exportation  or  importation,  fixed  by  the  revenue  laws  of  Nicaragua. 

Article  XII.  All  articles  necessary  for  the  construction  and  repair  of  the  canal  and  its 
accessories  may  be  imported  without  duty  or  tax  of  any  kind  being  laid  thereon  by  the  Government 
of  Nicaragua,  including  such  iron,  steel,  locomotives,  cars,  telegraph  wires  and  instruments,  tugs, 
dredges,  and  vessels  or  other  things  as  may  at  any  time  be  uscof  in  tho  construction,  improvement, 
prosecution  or  maintenance  of  the  work,  or  in  the  maintenance  or  improvement  of  tho  same  after 
its  completion;  and  during  the  construction  of  tho  canal  and  its  accessories,  all  supplies,  whether 
personal  or  otherwise,  except  tobacco,  spirits,  or  wines,  used  by  those  engaged  in  the  work,  shall 
be  free  of  any  customs  or  other  tax,  but  no  such  supplies  shall  be  permitted  to  be  sold  to  those 
not  actually  engaged  in  the  work,  or  to  be  smuggled  into  or  sold  in  the  interior. 

All  vessels  in  the  service  of  the  canal  and  its  accessories,  with  their  equipments  and  outfits, 
arriving  at  any  port  of  Nicaragua  from  any  point  whatever,  shall  be  free  of  all  duties  and  port 
cliarge-s. 

Article  XIII.  For  and  in  consideration  of  the  preceding  articles  the  United  States  of 
America  agrees  to  furnish  the  money  and  to  build  the  said  canal  and  its  accessories,  including, 
if  found  advisable,  the  said  railway  and  telegraph  line,  together  with  all  docks,  locks,  machine 
shops,  repair  shops,  annexes,  machinery,  feeders,  &c,  it  being  the  intent  of  this  agreement  that 
the  United  States  of  America  shall  build  and  complete  tho  canal,  with  everything  appertaining 
thereto,  for  the  safe  and  speedy  passage  of  the  vessels  hereinbefore  described,  and  for  through 
communication  between  ocean  and  ocean,  and  such  loading  aud  repairing  as  may  be  necessary,  at 
their  sole  cost  and  without  expense  to  the  Government  of  Nicaragua. 

Article  XIV.  The  United  States  shall  have  exclusive  control  of  the  construction  of  the  canal 
and  railway  and  telegraph  line  if  the  same  be  built,  and  shall  be  invested  with  all  the  rights  aud 
powers  necessary  thereto.  The  management,  care,  and  protection  of  the  canal  and  its  accessories, 
including  the  said  railway  and  telegraph  line  if  built,  under  the  general  supervision  of  the  two 
Governments,  shall  be  entrusted  to  a  Board  of  Managers,  which  shall  consist  of  six  members, 
three  of  whom  shall  be  appointed  by  the  President  of  the  United  States,  by  and  with  the  advice 
and  consent  of  the  Senato  thereof,  should  the  Senate  be  in  session;  or,  should  the  Senate  not  be 
in  session  the  three  members  shall  be  appointed  by  the  President  subject  to  confirmation  by  tho 
Senate  at  its  next  session,  and  three  by  the  Republic  of  Nicaragua.  Any  vacancy  which  may 
occur  among  the  members  of  the  Board,  ap]»ointea  by  the  President  of  the  Cnited  States,  shall  be 
filled  by  the  said  President,  in  the  manner  provided  in  tho  United  States  for  filling  vacant 

fovernment  offices,  and  any  vacancy  which  may  occur  among  the  members  of  the  Board,  appointed 
y  the  President  of  Nicaragua,  shall  be  filled  by  the  said  President  in  the  manner  provided  in 
Nicaragua  for  filling  vacant  government  offices.  This  Board  shall  be  designated  as  soon  as  the 
canal  is  ready  for  traffic,  ana  shall  determine  all  questions  bv  a  majority  vote.  The  chairman  of 
the  Board  shall  be.  one  of  the  members  appointed  by  the  President  of  the  United  States  and 
designated  as  chairman  by  him,  and  in  case  of  a  tie  the  chairman  shall  have,  an  additional  vote. 
This  Board  shall  be  entrusted  with  the  general  executive  management  of  the  canal  and  its  acces- 
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sories,  including  said  railway  and  telegraph  lino  when  built,  and  of  all  matters  relating  to  the 
maintenance  or  improvement  thereof;  shall  fix  the  tolls  and  provide  rules  and  regulations  for 
the  management  thereof;  their  action  shall  be,  however,  at  all  times,  subject  to  a  joint  direction 
by  the  Presidents  of  the  two  Republics,  which  they  shall  be  bound  to  implicitly  obey.  The  said 
Hoiird  of  Managers  shall  have  the  right  and  power  to  levy  and  collect  for  steamers,  ships,  and 
vessels  of  every  class  entering  the  canal  or  the  ports  at  the  canal  entrances,  and  for  passengers, 
mercliandise,  and  cargo  of  all  Kinds,  transit,  navigation,  tonnage,  light,  and  poll  dues,  us  well  as 
for  towage,  storage,  anchorage,  wharfage,  and  hospital  dues  and  allother  like  fees. 

The  Government  of  Nicaragua  guarantees  the  enforcement  of  the  regulation  so  adopted  by 
the  Board  of  Managers  as  if  issued  by  the  Government  of  Nicaragua. 

The  tolls  hereinbefore  provided  shall  bo  equal  as  to  vessels  of  the  parties  hereto  and  of  all 
nations,  except  that  vessels  entirely  owned  and  commanded  by  citizens  of  either  one  of  the  parties 
to  this  convention  and  engaged  in  its  coasting  trade  may  bo  favored. 

Nicaraguan  vessels,  using  a  portion  only  of  the  canal,  shall  pay  proportionate  tolls,  and  shall 
pay  no  tolls  whore  the  canal  shall  use  any  part  of  anv  existing  navigablo  waterway. 

Article  XV.  The  books  and  affairs  of  the  said  Board  of  Managers  shall  be  subject  to  such 
inspection  or  examination  as  the  President  of  either  Republic  shall  at  any  time  direct  The 
Boaid  of  Manag3is  shall,  on  the  first  days  of  January,  April,  July,  and  October,  in  each  and 
every  year,  make  to  the  President  of  each  Republic  a  lull  and  complete  report  of  their  transac- 
tions during  the  preceding  quarter,  and  the  President  of  either  Republic  may,  at  any  time,  call 
upon  them  for  such  other  or  further  information  as  he  may  deem  expedient. 

The  Board  of  Managers  shall  appoint  and  remove  all  officers  engaged  upon  the  canal  and  its 
accessories,  including  the  railway  and  telegraph  line,  and  may  make  regulations  for  the  appoint- 
ment and  removal  of  all  subordinate  employes. 

Article  XVI.  All  the  proceeds  of  tho  canal  and  its  accessories,  including  said  railway  and 
telegraph  line,  shall  bo  applied: 

Tirst.  To  tho  maintenance  and  improvement,  if  found  necessary,  of  the  works,  including  the 
salaries  of  the  Board  of  Managers  and  all  officers  and  others  employed. 

Second.  The  balance  shall  be  paid  to  the  two  Governments  fn  the  following  proportions, 
viz,  to  Nicaragua,  one-third,  and  to  the  United  States,  two-thirds. 

Liquidation  of  the  accounts  of  the  Board  of  Managers  and  payment  of  the  balances  herein 
prescribed  shall  be  effected  quarterly,  on  the  first  days  of  January,  April,  July,  and  October  in 
each  and  every  year. 

Article  XVlI.  The  Government  of  Nicaragua  grants  to  tho  United  States,  during  the  con- 
struction of  the  canal  and  its  accessories,  and  to  the  Board  of  Managers  thereafter,  tho  right  to 
use  any  of  the  ports  of  tho  Republic  open  to  eommereo  as  places  of  refuge  for  tho  vessels  in  the 
service  of  tho  canal  and  its  accessories,  or  for  any  other  vessels  whatever  having  tho  right  to 
pass  the  canal  and  wishing  to  anchor  in  said  ports,  and  these  vessels  shall  bo  free  of  all  dues  or 
charges  of  anv  kind  on  the  part  of  the  Republic  of  Nicaragua. 

Article  X VIII.  The  United  States  frankly  disavows  any  intention  to  in  any  way  seek  to 
impair  the  independent  sovereignty  of  Nicaragua,  or  to  aggrandize  themselves  at  the  expense  of 
that  State  or  of  any  of  her  sister  republics  iu  Central  America;  but,  on  the  contrary,  desire  to 
strengthen  the  power  of  free  republics  on  this  continent,  and  to  promote  and  develop  their 
prosperity  and  independence.  Pursuant  to  this  wish  they  have  united  with  Nicaragua  in  the 
construction  of  this  work,  which  will  be  of  advantage  not  only  to  the  two  nations  most  lntimately 
concerned,  but  to  all  those  with  whom  the}'  aro  on  terms  of  friendship. 

Article  XIX.  If,  in  virtue  of  any  existing  treaty  between  tho  Republic  of  Nicaragua  and 
a  third  power,  privileges  or  righta  arc" stipulated  in  favor  of  such  third  power,  in  respect  of  an 
interoceanic  transitway,  which  may  not  bo  compatible  with  tho  terms  of  tho  present  convention, 
the  Republic  of  Nicaragua  engages  to  terminate  such  treaty  in  duo  form  by  giving  to  tho  said  third 
power  the  stipulated  notification  within  two  months  from  the  date  of  the  exchange  of  the  ratifi- 
cations hereof;  and  if  such  treaty  between  Nicaragua  and  any  third  power  contain  no  termination 
clause,  the  Republic  of  Nicaragua  engages  to  procure  its  abrogation  or  modification  so  as  not  to 
conflict  with  the  present  compact,  and  the  United  States  will  use  their  good  offices,  if  need  be,  to 
the  end  of  effecting  such  abrogation  or  modification. 

Article  XX.  The  United  States  of  America  engage  to  begin  effective  work  on  tho  caual 
within  two  years  from  the  exchange  of  ratifications  of  this  treaty,  and  to  complete  the  canal 
within  ten  yours  after  beginning  it,  in  default  of  which  this  treaty  shall  become  inoperative: 
Pr&vitM,  /toiretvr,  That  should  there  arise,  insuperable  obstacles  to  retard  tho  work  during  this 
term  it  shall  be  prolonged  in  proportion  to  tho  time  lost  by  reason  of  such  obstacles.  And 
further,  if  at  the  expiration  of  tho  said  ten  years  the  canal  shall  not  bo  open  to  commerce  between 
the  two  oceans,  then,  in  consideration  of  the  largo  capital  invested  in  the  work  and  of  tho  good 
faith  and  ability  shown,  as  well  as  of  the  difficulties  encountered,  the  Republic  of  Nicaragua  binds 
itself  to  extend  this  period  so  far  as  it  is  just  and  necessary. 
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Artici.K  XXI.  Any  difficulties  between  the  parties  hereto  shall  be  submitted  to  the  arbitra- 
tion of  a  friendly  powt*r,  if  one  can  be  agreed  upon;  or,  failing  such  agreement,  each  party  shall 
request  a  friendly  nation  to  name  an  arbitrator,  and  the  arbitrators  thus  named  shall  select  a 
third.  The  decision  of  the  arbitrating  power,  or  a  majority  of  the  Board  of  Arbitrators,  as  the 
case  may  be,  shall  be  tinal  and  conclusive. 

Article  XXII.  The  United  States  will  aid  by  their  good  offices,  if  desired,  in  securing  the 
union  of  the  five  Central  American  Republics  under  one  representative  government,  and  the 
reorganization  of  the  said  Republics  in  one  nationality  being  accomplished,  the  Central  American 
Republics  shall  have  the  same  rights  and  bear  the  same  obligations  as  Nicaragua  has  and  Insars 
by  virtue  of  this  treaty. 

Article  XXIII.  It  appealing  that  the  financial  condition  of  Nicaragua  is  prosperous,  that 
the  Republic  is  without  incumbrance  of  debt,  and  that  the  Government  finds  it  necessary  to  finish 
as  soon  as  possible  certain  railways  within  the  Republic,  to  extend  its  telegraph  line,  and  to 
improve  the  navigation  of  the  river  San  .1  nan,  which  enterprises  will  be  of  aid  to  the  canal  and 
favorable  to  its  speedy  construction  and  successful  operation,  the  Government  of  the  I'nited 
States  agrees  to  loan  to  the  Government  of  Nicaragua  the  sum  of  four  millions  of  dollars  to  be 
applied  to  the  above  enumerated  project*.  Of  this  amount  one  million  dollars  shall  Ihj  paid  in  the 
city  of  Washington  within  ninety  days  after  tho  exchange  of  the  ratifications  of  this  convention, 
and  the  remaining  three  millions  in  installments  of  five  hundred  thousand  dollars  each,  every  six 
months  thereafter,  until  tho  whole  amount  shall  have  been  paid;  but  a  failure-  to  pay  any  of  these 
sums  from  accident  or  non  action  of  Congress  at  the  exact  dates  herein  specified,  such  payment* 
being  made  thereafter  in  good  faith,  shall  not  lie  held  as  affecting  in  any  way  the  other  engage- 
ment* of  this  convention. 

The  Government  of  Nicaragua  agrees  that  the  Government  of  tho  United  States  shall  bo 
credited  with  and  receive  tho  sharo  of  Nicaragua  in  the  net  revenues  of  the  canal,  to  be  applied  to 
the  payment  of  this  loan  until  it  shall  have  been  entirely  extinguished,  with  the  interest  thereon 
at  three  porcentum  per  annum  from  the  dates  when  the  several  sums  shall  be  received  by  Nicara- 

Sia,  ana  tho  Republic  of  Nicaragua  may  vote  yearly  through  its  Congress  an  additional  sum 
om  the  general  revenues  of  the  Republic  to  be  applied  to  the  payment  of  this  loan  and  to  aid  in 
its  speedy  extinguishment. 

And"  further,  the  Government  of  Nicaragua,  assuming  the  repayment  of  said  loan,  binds 
itself  to  consider  it,  until  extinguished,  together  with  the  interest  t hereon  as  hereinbefore  pro- 
vided, as  a  lien  upon  all  rights  of  Nicaragua  in  the  canal,  its  accessories  and  appliances,  this  lien 
to  continue  until  the  repayment  of  the  sum  so  advanced  with  the  interest;  but  the  repayment  is 
not  to  bo  exacted  until  ten  years  after  the  said  canal  shall  have  been  completed  and  opened  to 
commerce. 

Article  XXIV.  Neither  of  the  parties  to  this  convention  shall  sell,  assign,  or  otherwise 
alienate  or  suffer  itself  to  be  deprived  of,  its,  or  any  parts  of  its,  interest,  right,  or  property  in 
or  to  the  said  canal,  railway  or  telegraph  line,  should!  the  same  bo  built,  or  their  or  any  other 
adjuncts  or  accessories  or  "any  of  the  works  or  establishments  pertaining  thereto  without  tho 
consent  of  the  other  manifested  by  legislative  enactment. 

Article  XXV.  This  treaty  is  concluded,. subject  to  ratification  by  the  proper  constitutional 
authority  of  each  party  hereto,  and  to  the  legislation  by  the  appropriate  legislative  l»odics  of  each, 
which  is  necessary  to  carrv  it  into  effect.  It  shall  lie  ratified  as  soon  as  possihle,  but  within  two 
years  from  its  date,  and  the  ratifications  thereof  shall  be  exchanged  in  the  city  of  Washington 
within  six  months  from  the  approval  by  the  said  legislative  bodies  of  Nicaragua  and  of  the  United 
States  of  tho  present  treaty. 

In  testimony  whereof ,"  the  undersigned  Plenipotentiaries  have  hereunto  affixed  their  hands 
and  seals. 

Done  in  duplicate,  in  the  English  and  Spanish  languages,  in  Washington  this  1st  day  of 
December  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  eighty-four. 

Freo'k  T.  Freunoiu  ysen.  I  SEAL.  J 
.Ioaw'.n  Zavala.  [seal.] 
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Appendix  M. 

TREATY  BETWEEN  GREAT  BRITAIN  AND  NICARAGUA  RELATIVE  TO  THE  MOSQUITO 
INDIANS  AND  TO  THE  RIGHTS  AND  CLAIMS  OF  BRITISH  SUBJECTS.  SIGNED  AT 
MANAGUA.  JANUARY  28,  1860. 


Her  Majesty  the  Queen  of  the  United  Kingdom  of  Great  Britain  and  Ireland,  and  the 
Republic  of  Nicaragua,  being  desirous  to  settle  in  a  friendly  manner  certain  questions  in  which 
they  are  mutually  interested,  have  resolved  to  conclude  a  Treaty  for  that  purpose,  and  have- 
named  as  their  plenipotentiaries,  that  is  to  say: 

Her  Majesty  the  Queen  of  the  United*  Kingdom  of  Great  Britain  and  Ireland.  Charles 
Lennox  Wvke,  esquire,  Companion  of  the  Most  Honorable  Order  of  the  Bath,  Her  Britannic 
Majesty's  Envoy  Extraordinary  and  Minister  Plenipotentiary  on  a  special  mission  to  the  Republics 
of  Central  America;  and  his  Excellency  the  President  of  the  Republic  of  Nicaragua,  Don  Pedro 
Zeledon,  Minister  for  Foreign  Affairs. 

Who,  after  having  communicated  to  each  other  their  respective  full  jiowers,  found  in  good 
and  due  form,  have  agreed  upon  and  concluded  the  following  articles: 

Airr.  I.  On  exchanging  the  ratifications  of  the  present  Treaty,  Her  Britannic  Majesty, 
subject  to  the  conditions  and  engagements  specified  therein,  and  without  prejudice  to  any  question 
of  boundarv  between  the  Republics  of  Nicaragua  and  Honduras,  will  recognize  as  belonging  to 
and  under  the  sovereignty  of  the  Republicof  Nicaragua  the  country  hitherto  occupied  or  claimed 
by  the  Mosquito  Indians  within  the  frontier  of  that  Republic,  whatever  that  frontier  may  be. 

The  British  protectorate  of  that  part  of  the  Mosquito  territory  shall  ceusc  three  months  after 
the  exchange  of  the  ratifications  of  the  present  Treaty ;  in  order  to  enable  Her  Majesty  's  Government 
to  give  the  necessary  instructions  for  carrying  out  the  stipulations  of  said  treaty. 

II.  A  district  within  the  territory  of  the  Republic  of  Nicaragua  shall  be  assigned  to  the 
Mosquito  Indians,  which  district  shall  remain,  as  above  stipulated,  under  the  sovereignty  of  the 
Republic  of  Nicaragua.  Such  district  shall  be  comprised  in  a  line,  which  shall  begin  at.  the  mouth 
of  the  river  Rama,  in  the  CaribU-an  Sea;  thence  it  shall  run  up  the  mid-course  of  that  river  to 
its  source,  and  from  such  source  proceed  in  a  lino  due  west  to  the  meridian  of  84'-'  15'  longitude 
west  from  Greenwich;  thence  duo  north  up  the  said  meridian  until  it  strikes  the  river  Hueso,  and 
down  the  mid-course  of  that  river  to  its  mouth  in  the  sea,  as  laid  down  in  Baily's  map  at  about 
latitude  from  14-  to  15-  north,  and  longitude  .S3  west  from  the  meridian  of  Greenwich;  and 
thence  southerly  along  the  shore  of  the  Caribbean  Sea  to  the  mouth  of  the  river  Rama,  the  point 
of  commencement.  But  the  district  thus  assigned  to  the  Mosquito  Indians  may  not  he  ceded  by 
them  to  any  foreign  person  or  state,  but  shall  be  and  remain  under  the  sovereignty  of  the 
Republic  of'Nicaragua. 

III.  The  Mosquito  Indians  within  the  district  designated  in  the  preceding  articles  shall  enjov 
the  right  of  governing  according  to  their  own  customs,  and  according  to  any  regulations  which 
may  from  time  to  time  be  adopted  by  them,  not  inconsistent  with  the  sovereign  rights  of  the 
Republic,  of  Nicaragua,  themselves,  and  all  persons  residing  within  such  district.  Subject  to  the 
above-mentioned  reserve,  the  Republic  of  Nicaragua  agrees  to  re*|>cct  and  not  to  interfere  with 
such  customs  and  regulations  so  established  or  to  be  established  within  the  said  district. 

IV.  It  is  understood,  however,  that  nothing  in  this  treaty  shall  be  construed  to  prevent  the 
Mosquito  Indians  at  any  future  time  from  agreeing  to  absolute  incorporation  into  the  Republic  of 
Nicaragua,  on  the  same  footing  as  other  citizens  of  the  republic,  ana  from  subjecting  themselves 
to  l»e  governed  by  the  generallaws  and  regulations  of  the  republic,  instead  of  by  their  customs 
and  regulations. 

V.  The  Republic  of  Nicaragua,  lieing  desirous  of  promoting  the  social  improvement  of  the 
Mosquito  Indians,  and  of  providing  for  the  maintenance  of  the  authorities  to  be  constituted  under 
the  provisions  of  Article  III  of  this  treaty,  in  the  district  assigned  to  the  said  Indians,  agrees  to 
grant  to  the  said  authorities,  for  the  sjwice  of  lit  years,  with  a  view  to  such  purposes,  an  annual 
sum  of  5,00n  hard  dollars.  The  said  sum  shall  be  paid  at  Grey  town,  by  half-yearly  payments, 
to  such  persons  as  may  be  authorized  by  the  chief  of  the  Mosquito  Indians  to  receive  the  same, 
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and  the  first  payment  shall  be  made  0  months  after  the  exchange  of  the  ratification*  of  the  present 
treaty. 

For  the  payment  of  this  sum  Nicaragua  will  levy  and  especially  consign  a  duty,  to  be  levied 
according  to  weight,  on  all  packages  of  goods  that  are  imported  into  that  port  for  consumption 
in  the  territory  of  the  republic:  and  in  ea«e  this  duty  shall  not  suffice  for  the  payment  of  said 
sum,  the  deficit  shall  he,  made  up  from  the  other  duties  levied  in  the  republic. 

VI.  Her  Britannic  Majesty  engages  to  use  hei  good  offices  with  the  chief  of  the  Mosquito 
Indians,  so  that  he  shall  accept  the  stipulations  which  are  contained  in  this  convention. 

VII.  The  Republic  of  Nicaragua  shall  constitute  and  declare  the  port  of  Gre3rtown,  or  San 
Juan  del  Norte,  a  free  port  under  the  sovereign  authority  of  the  republic.  But  the  Republic, 
taking  into  consideration  the  immunities  heretofore  enjoyed  by  the  inhabitants  of  Greytown,  con- 
sents that  trial  by  jury  in  all  cases,  civil  or  criminal,  and  perfect  freedom  of  religious  belief  and 
worship,  public  and  private,  such  as  has  hitherto  been  enjoyed  by  them  up  to  the  present  moment, 
shall  be  guaranteed  to  them  for  the  future. 

No  duties  or  charges  shall  be  imposed  upon  vessel*  arriving  in  or  departing  from  the  free 
port  of  Ctv,  town,  other  than  such  as  may  be  sufficient  for  the  due  maintenance  and  safety  of  the 
navigation,  for  providing  lights,  and  beacons,  and  for  defraying  the  expense  of  the  police  of  the 
port;  neither  shall  any  duties  or  charges  lie  levied  in  the  free  port  on  goods  arriving  therein,  in 
transit  from  sea  to  sea.  But  nothing  contained  in  this  article  shall  he  construed  to  prevent  the 
Republic  of  Nicaragua  from  levying  the  usual  duties  on  goods  destined  for  consumption  within 
the  territory  of  the  republic. 

VIII.  All  bona  tide  grants  of  land  for  due  consideration,  made  in  the  name  and  by  the  authority 
of  the  Mosquito  Indians  since  the  1st  of  January,  1848,  and  lying  beyond  the  limits  of  the  territory 
reserved  for  the  said  Indians,  shall  be  confirmed,  provided  "the  same  sliall  not  exceed  in  any  case 
the  extent  of  100  yards  square,  if  within  the  limits  of  San  Juan  or  Greytown,  or  one  league  square 
if  without  the  same,  and  provided  that  such  grants  shall  not  interfere  with  other  legal  grants 
made  previously  to  that  date  by  Spain,  the  Republic  of  Central  America,  or  Nicaragua;  and 

fwovided  further,  that  no  such  grant  shall  include  territory  desired  by  the  government  of  the 
utter  State  for  forts,  arsenals,  or  other  public  buildings.    This  stipulation  only  embraces  those 
grants  of  land  made  since  the  1st  of  January,  1848. 

In  case,  however,  any  of  the  grants  referred  to  in  the  preceding  paragraph  of  this  article 
should  be  found  to  exceed  the  stipulated  extent,  the  commissioners  hereinafter  mentioned  shall, 
if  satisfied  of  the  bona  tides  of  any  such  grants,  confirm  to  the  grantee  or  grantees,  or  to  his  or 
their  representatives  or  assigns,  an  area  only  equal  to  the  stipulated  extent. 

And  in  case  any  bona  fide  grant,  or  any"  part  thereof,  should  be  desired  by  the  government 
for  forts,  arsenals,  or  other  public  buildings,  an  equivalent  extent  of  land  shall  be  allotted  to 
the  grantees  elsewhere. 

"It  is  understood  that  the  grants  of  land  treated  of  in  this  article  shall  not  extend  to  the 
westward  of  the  territory  reserved  for  the  Mosquito  Indians  in  Article  II  further  than  84°  80'  of 
longitude,  in  a  line  parallel  and  equal  with  that  of  said  territory  on  the  same  side;  and  if  it  should 
appear  that  any  grants  have  been  made  further  in  the  interior  of  the  republic,  the  lands  acquired 
bona  tide  shall  be  replaced  with  those  that  arc  within  the  limits  defined  under  the  regulations 
agreed  upon. 

IX.  Her  Britannic  Majesty  and  the  Republic  of  Nicaragua  shall,  within  months  after  the 
exchange  of  the  ratifications  of  "the  present  treaty ,  appoint  each  a  commissioner  for  the  purpose  of 
deciding  upon  the  bona  tides  of  all  grants  of  land  mentioned  in  the  preceding  article  as  having 
been  made  by  the  Mosquito  Indians  of  lands  heretofore  possessed  by  them,  and  lying  beyond  the 
limits  of  the  territory  described  in  Article  I. 

X.  The  commissioners  mentioned  in  the  preceding  article  shall,  at  the  earliest  convenient 
peritxl  after  they  shall  have  been  respectively  named,  meet  at  such  place  or  places  as  shall  Ikj 
hereafter  fixed;  and  shall,  before  proceeding  to  any  business,  make  and  subscribe  a  solemn 
declaration  that  they  will  impartially  and  carefully  examine  and  decide,  to  the  best  of  their 
judgment,  and  according  to  justice  and  equity,  without  fear,  favor,  or  affection  to  their  own 
country,  all  the  matters  referred  to  them  for  their  decision;  and  such  declaration  shall  be  entered 
on  the  record  of  their  proceedings. 

The  commissioners  shall  then,  and  before  proceeding  to  any  other  business,  name  some  thiid 
person  to  act  as  arbitrator  or  umpire  in  any  case  or  cases  in  wnich  they  may  themselves  differ  in 
opinion.  If  they  should  not  be  able  to  agree  upon  the  selection  of  such  a  person,  the  commis- 
sioner on  either  side  shall  name  a  person,  and  in  each  and  every  case  in  which  the  commissioners 
may  differ  in  opinion  as  to  the  decision  which  they  ought  to  give,  it  sliall  lie  determined  by  lot  • 
which  of  the  two  persons  so  named  shall  be  arbitrator  or  umpire  in  that  particular  case.  The 
person  or  persons  so  to  be  chosen  shall,  before  proceeding  to  act,  make  and  subscribe  a  solemn 


"Sw  declaration,  Aogual  2d,  1800,  p.  164. 
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declaration,  in  a  form  similar  to  that  which  shall  already  have  been  made  and  subscribed  by  the 
commissioners,  which  declaration  shall  also  be  entered  on  the  record  of  the  proceedings. 

In  the  event  of  the  death,  absence,  or  incapacity  of  such  person  or  persons,  or  of  his  or  their 
omitting,  or  declining,  or  ceasing  to  act  as  such  arbitrator  or  umpire,  another  person  or  other 
persons  shall  be  named  as  aforesaid  to  net  in  his  or  their  place  or  stead,  and  shall  make  and 
subsc  ribe  such  declaration  as  aforesaid. 

Her  Britannic  Majesty  and  the  Republic  of  Nicaragua  shall  engage  to  consider  the  decision 
of  the  two  commissioners  coujointly,  or  of  the  arbitrator  or  umpire,  as  the  case  may  be,  as  final 
and  conclusive  on  the  matters  to  be  referred  to  their  decision,  and  forthwith  to  give  full  effect  to 
the  same. 

XI.  The  commissioners  and  the  arbitrators  or  umpires  shall  keep  accurate  records  and  correct 
minutes  or  notes  of  all  their  proceedings,  with  the  dates  thereof,  and  shall  appoint  and  employ 
such  clerk  or  clerks,  or  other  persons,  as  they  shall  find  necessary  to  assist  them  in  the  transaction 
of  the  business  which  may  come  before  them. 

The  salaries  of  the  commissioners  and  of  the  clerk  or  clerks  shall  be  paid  by  their  respective 
governments. 

The  salary  of  the  arbitrators  or  umpires  and  their  contingent  expenses  shall  be  defrayed  in 
equal  moieties  by  the  two  governments. 

XII.  The  present  Treaty  shall  be  ratified  by  Her  Britannic  Majesty,  and  by  the  Congress  of 
the  Republic  or  Nicaragua,  and  the  ratifications  shall  be  exchanged  at  London  as  soon  as  possible 
within  the  space  of  six  months. 

In  witness  whereof  the  respective  plenipotentiaries  have  signed  the  same,  and  have  affixed 
thereto  their  respective  seals. 

Done  at  Managua,  this  28th  day  of  January,  in  the  year  of  our  Lord  1860. 


Charles  Lennox  Wtke. 
Pedro  Zeledon. 
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TREATY  OF  FRIENDSHIP,  COMMERCE  AND  NAVIGATION,  BETWEEN  GREAT  BRITAIN  AND 
NICARAGUA.    SIGNED  AT  MANAGUA   FEBRUARY  11,  1860. 

;iUtllk-»Uou»  exchamrvd  ut  Unwlon.  August  '2. 1WO  ] 


Her  Majesty  the  Queen  of  the  United  Kingdom  of  Great  Britain  and  Ireland,  and  the 
Republic  of  Nicaragua,  being  desirous  to  maintain  and  improve  the  relations  of  good  under- 
standing which  happily  subsist  between  them,  and  to  promote  the  commercial  intercourse 
between  their  respective  subjects  and  citizens,  have  deemed  it  expedient  to  conclude  a  Treaty  of 
Friendship,  Commerce,  and  Navigation,  and  have  for  that  purpose  named  as  their  respective 
Plenipotentiaries,  that  is  to  say: 

Her  Majesty  the  Queen  "of  the  United  Kingdom  of  Great  Britain  and  Ireland,  Charles 
Lennox  Wyke,  Esquire,  Companion  of  the  Most  Honourable  Order  of  the  Bath,  Her  Britannic 
Majesty's  Envoy  Extraordinary  and  Minister  Plenipotentiary  on  a  Special  Mission  to  the  Repub- 
lics of  Central  America; 

And  His  Excellency  the  President  of  the  Republic  of  Nicaragua,  Don  Pedro  Zcledon, 
Minister  for  Foreign  Affairs; 

Who,  after  having  communicated  to  each  other  their  respective  full  powers,  found  in  good 
ami  due  form,  have  agreed  upon  and  concluded  the  following  Articles: 

ART.  1.  Her  Majesty  the  Queen  of  the  United  Kingdom  of  Great  Britain  and  Ireland 
recognizes  the  sovereignty  and  independence  of  the  Republic  of  Nicaragua.  Consequently, 
there  shall  be  a  perfect,  firm,  and  inviolable  peace  and  sincere  friendship  between  Her  Britannic 
Majesty  and  the  Republic  of  Nicaragua,  in  all  the  extent  of  their  possessions  and  territories, 
and  between  their  subjects  and  citizens  respectively,  without  distinction  of  persons  or  place*. 

II.  The  two  High  Contracting  Parties  being  desirous  of  placing  the  commerce  and  naviga- 
tion of  their  respective  countries  on  the  liberal  basis  of  perfect  equality  and  reciprocity, 
mutually  agree  that  the  citizens  of  each  may  frequent  all  the  coasts  ana  countries  of  the  other, 
and  reside  therein,  and  shall  have  the  power  to  purchase  and  hold  all  kinds  of  property,  which 
the  laws  of  the  country  may  permit  any  foreigners,  of  whatever  nation,  to  hold,  and  to  engage 
in  all  kinds  of  trade,  manufactures,  and  mining,  upon  the  same  terms  with  subjects  or  citizens 
of  other  countries.  They  shall  enjoy  all  the  privileges  and  concessions  in  these  matters  which 
are  or  may  be  made  to  the  subjects  or  citizens  of  any  country;  and  shall  enjoy  all  the  rights, 
privileges,  and  exemptions,  in  navigation,  commerce,  and  manufactures,  which  native  subjects 
or  citizens  do  or  shall  enjoy,  submitting  themselves  to  the  laws  there  established,  to  which  native 
subjects  or  citizens  are  subjected. 

The  ships  of  war  and  Post-Oftice  packets  of  each  Contracting  Party  respectively,  shall  have 
liberty  to  enter  into  all  harbours,  rivers,  and  places  within  the  territories  of  the  other,  to  w  hich 
the  ships  of  war  and  pickets  of  other  nations  are  or  may  be  permitted  to  come;  to  anchor  there, 
and  to  remain  and  rent;  subject  always  to  the  laws  of  the  two  countries  respectively. 

The  High  Contracting  Parties  further  engage  that  neither  will  grant  any  favour  to  any  other 
nation,  in  respect  of  commerce  and  navigation,  which  shall  not  immediately  become,  common  to 
the  other  Contracting  Party. 

III.  The  third  Article  was  struck  out  by  the  Congress  of  Nicaragua  and  the  treaty  was  ratified 
without  it.    It  was  as  follows: 

"The  High  Contracting  Parties  agree  that  in  regard  to  the  coasting  trade,  the  ships,  subjects, 
and  citizens  of  each  shall  enjoy,  in  the  dominions  «nd  territories  of  the  other,  the  same  privileges, 
and  shall  Ik1  treated  in  all  respects  in  the  same  manner,  as  national  vessels  and  as  native  subjects  and 
citizens.'' 

IV.  The  Contracting  Parties  likewise  agree,  that  whatever  kind  of  produce,  manufacture,  or 
merchandize  can  be.  from  time  to  time,  lawfully  imported  into  the  British  dominions  in  British 
vessels,  may  also  be  imported  in  vessels  of  the  Republic  of  Nicaragua;  and  that  no  higher  or  other 
duties  upon  the  vessel  or  upon  her  cargo  shall  be  levied  and  collected,  whether  the  importation 
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be  made  in  vessels  of  the  one  country  or  of  the  other;  and  in  like  manner,  that  whatever  kind  of 
produce,  manufacture,  or  merchandize  can  !>e  from  time  to  time  lawfully  imported  into  the  Republic 
of  Nicaragua  in  its  own  vessels,  may  be  also  imported  in  British  vessels;  and  that  no  higher  or 
other  duties  upon  the  vessel  or  upon  her  cargo  shall  be  levied  or  collected,  whether  the  importation 
be  made  in  vessels  of  the  one  count  ry  or  of  the  other. 

And  they  further  agree,  that  whatever  may  be  lawfully  exported  or  re-exported  from  the  one 
country  in  its  own  vessels  to  any  foreign  country,  may  in  like  manner  be  exported  or  re-exported 
in  the  vessels  of  the  other  count rv;  and  that  the  same  bounties,  duties,  and  drawbacks  shall  be 
allowed  and  collected,  whether  such  exportation  or  re  exportation  be  made  in  British  vessels,  or 
in  vessels  of  the,  Republic  of  Nicaragua. 

V.  No  higher  or  other  duties  shall  be  imposed  on  the  importation  into  the  British  dominions 
of  anv  article  the  growth,  produce,  or  manufacture  of  the  Republic  of  Nicaragua,  and  no  higher 
or  other  duties  shall  be  imposed  on  the  importation  into  the  Republic  of  Nicaragua  of  any  article 
the  growth,  produce,  or  manufacture  of  the  British  dominions,  than  are  or  shall  be  pavable  on  the 
same  or  the  like  article  being  the  produce  or  manufacture  of  any  other  country.  >for  shall  any 
higher  or  other  duties  or  charges  be  imposed,  in  cither  of  the  two  countries,  on  the  exportation 
of  any  article  to  the  territories  of  the  other,  than  such  as  are  payable  on  the  exportation  of  the 
same  or  the  like  article  to  any  foreign  country. 

No  prohibition  shall  be  imposed  upon  the  importation  of  anv  article  the  growth,  produce,  or 
manufacture  of  the  territories  of  either  of  the  two  Contracting  Parties  into  the  territories  of  the 
other,  which  shall  not  equally  extend  to  the  importation  of  the  same  or  the  like  article  being 
the  growth,  produce,  or  manufacture  of  any  other  country:  nor  shall  any  prohibition  be  imposed 
on  tho  exportation  of  any  article  from  the  territories  of  either  of  the  two  Contracting  Parties  to 
the  territories  of  the  other,  which  shall  not  equally  extend  to  the  exportation  of  the  same  or  the 
like  article  to  the  territories  of  all  other  nations. 

VI.  No  duties  of  tonnage,  harbour,  pilotage,  light-house,  quarantine,  or  other  similar  or  cor- 
responding duties,  of  whatever  nature  or  under  whatever  denominat  ion,  levied  in  tho  name  or  for 
the  profit  of  tho  Government,  public  functionaries,  corporations,  or  establishments  of  whatever 
kind,  shall  be  imposed  in  the  ports  of  either  country  upon  the  vessels  of  the  other  country,  which 
shall  not  be  equally  imposed  in  the  like  cases  upon  national  vessels. 

VII.  In  order" to  prevent  the  possibility  of  any  misunderstanding,  it  is  hereby  declared  that 
the  stipulations  contained  in  the  preceding  Articles  are,  to  their  full  extent,  applicable  to  British 
vessels  and  their  cargoes  arriving  in  the  ports  of  Nicaragua,  and  reciprocally  to  the  vessels  of 
the  said  Republic  and  their  cargoes  arriving  in  British  ports,  whether  the}'  proceed  from  the  ports 
of  the  country  to  which  they  respectively  belong,  or  from  the  ports  of  any  other  foreign  country; 
and,  in  cither  case,  no  discriminating  duty  shall  be  imposed  or  collected  in  the  ports  of  either 
country  on  the  said  vessels  or  upon  their  cargoes,  whether  such  cargoes  shall  consist  of  native 
or  of  foreign  produce  or  manufacture. 

VIII.  All  vessels  which,  according  to  the  laws  of  Great  Britain,  are  to  bo  deemed  British 
vessels,  and  all  vessels  which,  according  to  the  laws  of  the  Republic  of  Nicaragua,  are  to  be 
deemed  vessels  of  that  Republic,  shall,  for  the  purposes  of  this  Treaty,  be  deemed  British  vessels 
and  vessels  of  Nicaragua  respectively. 

IX.  It  is  likewise  agreed,  that  it  shall  be  wholly  free  for  all  merchants,  commanders  of  ships, 
and  other  subjects  or  citizens  of  both  countries,  to  manage,  by  themselves  or  agents,  their  own 
business  in  all  the  ports  and  places  subject  to  the  jurisdiction  of  each  other,  as  well  with  respect 
to  the  consignments  and  sale  of  their  goods  and  merchandize,  by  wholesale  or  retail,  as  with  respect 
to  tho  loading,  unloading,  and  sending  off  their  ships;  they  being,  in  all  these  cases,  to  be  treated 
as  subjects  or  citizens  of  the  country  in  which  they  reside  or  are  conducting  their  business,  and 
to  Ihi  subject  to  the  laws  of  that  country. 

X.  Whenever  tho  citizens  of  either  of  the  Contracting  Parties  shall  be  forced  to  seek  refuge 
or  asylum  in  the  rivers,  bays,  ports,  or  dominions  of  the  other,  with  their  vessels,  whether  mer- 
chant or  of  war,  public  or  private,  through  stress  of  weather,  pursuit  of  pirates,  or  enemies, 
or  want  of  provisions  or  water,  they  shall  be  received  and  treated  with  humanity,  and  all  favour 
and  protection  shall  be  given  to  them  for  repairing  their  ships,  procuring  provisions,  and  placing 
themselves  in  a  situation  to  continue  their  voyage  without  obstacle  or  hindrance  of  any  kind. 

XI.  If  any  ship  of  war  or  merchant-vessel  of  either  of  the  High  Contracting  Parties  should 
be  wrecked  on  the  coasts  of  the  other,  such  ship  or  vessel,  or  any  parts  thereof,  and  all  furniture 
and  appurtenances  belonging  thereunto,  and  all  goods  and  merchandize  which  shall  be  saved  there- 
from, or  the  produce  thereof,  if  sold,  shall  be  faithfully  restored  to  the  owners,  upon  being 
claimed  by  them  or  by  their  duly  authorized  agent*;  and  if  there  are  no  such  owners  or  agents 
on  the  spot,  then  the  said  ships  or  parts  of  ships,  furniture,  appurtenances,  goods,  and  mer- 
chandize, or  the  proceeds  thereof,  if  sold,  as  well  as  all  the  papers  found  on  board  such  wrecked 
ship  or  vessel,  shall  be  delivered  to  the  British  Consul  or  Vico-Consul,  or  to  the  Consul  or  Vice- 
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Consul  of  the  Republic  of  Nicaragua,  in  whose  district  the  wreck  may  have  taken  place,  upon  being 
claimed  by  him,  and  on  hi*  giving  a  receipt  or  acknowledgment  for  the  same;  and  upon  payment 
by  such  Consul,  Vice-Consul,  owners,  or  agents,  of  only  the  expenses  incurred  in  the  preservation 
of  the  property,  and  of  the  salvage  orother  expenses  which  would  have  been  payable  in  the  like  case 
of  a  wreck  of  a  national  vessel.  The  charge  for  such  salvage  or  other  expenses  shall  be  made  and 
.settled  immediately,  subject  to  such  right  of  appeal  on  the  part  of  the  person  paying  the  same  as 
may  exist  in  the  respective  countries.  The  goods  and  merchandize  saved  from  the  wreck  shall 
not  be  subject  to  duties,  unless  cleared  for  consumption;  in  which  case  they  shall  be  liable  only  to 
the  same  duties  as  if  they  had  been  imported  in  a  national  vessel. 

XII.  The  subjects  and  citizens  of  either  of  the  two  Contracting  Parties  in  the  territories 
of  the  other  shall  be  at  full  liberty  to  acquire,  possess,  and  dispose  of,  whether  by  purchase,  sale, 
donation,  exchange,  marriage,  testament,  succession  ab  iittntttito,  or  in  any  other  manner  what- 
ever, every  description  of  property  which  the  laws  of  the  country  may  permit  anv  foreigners, 
of  whatsoever  nation,  to  hold.  Their  heirs  and  representatives  mav  succeed  to  and  take  possession 
of  such  property,  either  in  person  or  by  agents  acting  on  their  behalf,  in  the  ordinary  form  of 
law,  in  the  same  manner  as  subjects  or  citizens  of  the  country;  and  in  the  absence  of  such  heirs 
and  representatives,  the  property  shall  be  treated  in  the  same  manner  as  the  like  property 
belonging  to  a  subject  or  citizen  of  the  country  under  similar  circumstances. 

In  none  of  these  respects  shall  they  pay  upon  the  value  of  such  property  any  other  or 
higher  impost,  duty,  or  charge,  than  is  payable  by  subjects  or  citizens  of  the  country."  In  every 
case  the  subjects  and  citizens  of  the  Contracting  Parties  shall  be  permitted  to  export  their 
property,  or  the  proceeds  thereof;  British  subjects  from  the  territory  of  Nicaragua,  and  Niea- 
raguan  citizens  from  the  British  territory,  freely,  and  without  being  subject  on  such  exportation 
to  pay  any  duty  as  foreigners,  nnd  without  having  to  pay  anv  other  or  higher  duties  than  those 
to  which  subjects  or  citizens  of  the  country  are  liable. 

XIII.  Both  Contracting  Parties  promise  and  engage  formally  to  give  their  special  protection 
to  the  persons  and  property  of  the  subjects  or  citizens  of  each  other,  of  all  occupations,  who 
may  be  in  the  territories  subject  to  the  jurisdiction  of  one  or  the  other,  transient  or  dwelling 
therein,  leaving  open  and  free  to  them  the  tribunals  of  justice,  for  their  judicial  recourse,  on 
the  same  terms  which  are  usual  and  customary  with  the  native  subjects  or  citizens  of  the  country; 
for  which  purpose  they  may  either  appear  "in  proper  person,  or  employ,  in  the  prosecution  or 
defence  of  their  rights,*such  advocates,  solicitors,  notaries,  agents,  ana  factors  as  they  may  judge 
proper,  in  all  their  trials  at  law;  and  such  citizens  or  agents  shall  have  free  opportunity  to  be 
present  at  the  decisions  or  sentences  of  the  tribunals  in  all  cases  which  may  concern  them,  and 
shall  enjoy  in  such  cases  all  the  rights  and  privileges  accorded  to  native  subjects  or  citizens. 

XIV.  In  the  event  of  anv  subject  or  citizen  of  either  of  the  two  Contracting  Parties  dying 
without  will  or  testament  in  the  dominions  or  territories  of  the  other  Contracting  Party,  or  in 
the  absence  of  lawful  heirs  or  representatives,  the  (.Consul-General,  Consul,  or  Acting  Consul  of 
the  nation  to  which  the  deceased  may  belong,  shall,  so  far  as  the  laws  of  each  country  will 
permit,  have  the  right,  after  a  duly  made  and  attested  inventory  has  been  signed  by  him,  to  take 

C)ssession  and  charge  of  the  property  which  the  deceased  may  have  left,  for  the  benefit  of  his 
wful  heirs  and  creditors,  giving  immediate  notice  of  the  death  to  the  authorities  of  the  country. 

XV.  The  subjects  of  Her  Britannic  Majesty  residing  in  the  Republic  of  Nicaragua,  and  the 
citizens  of  the  Republic  of  Nicaragua  residing  in  the  dominions  of  Her  Britannic  Majesty,  shall 
be  exempted  from  all  compulsory  military  service  whatsoever,  whether  by  sea  or  land,  and 
from  all  forced  loans,  or  military  exactions  or  requisitions;  and  they  shall  not  be  compelled, 
under  any  pretext  whatsoever,  to  pay  any  ordinary  or  extraordinary  charges,  requisitions, 
or  taxes,  other  or  higher  than  those  that  are  or  may  be  puid  by  native  subjects  or  citizens. 

XVI.  It  is  agreed  and  covenanted  that  neither  of  the  High  Contracting  Parties  shall  know- 
ingly receive  into,  or  retain  in.  its  service,  any  subjects  or  citizens  of  the  other  Party  who  have 
deserted  from  the  naval  or  military  service  of  that  other  Party;  but  that,  on  the  contrary,  each  of 
the  Contracting  Parties  shall  respectively  discharge  from  its  service  any  such  deserters,  upon 
being  required  by  the  other  Party  to  do  so. 

And  it  is  further  agreed,  that  if  any  of  the  crew  of  any  merchant-vessel  of  either  Contracting 
Party  shall  desert  from  such  vessel  within  any  port  in" the  territory  of  the  other  Party,  the 
authorities  of  such  port  and  territory  shall  bo  bound  to  give  every  assistance  in  their  power  for 
the  apprehension  of  such  deserters,  on  application  to  that  effect  lieing  made  by  the  Consul  of 
the  Party  concerned,  or  by  the  deputy  or  representative  of  the  Consul;  and  any  person  knowingly 
protecting  or  harbouring  such  deserters  shall  be  liable  to  punishment. 

XV II.  British  subjects  residing  in  the  territories  of  the  Republic  of  Nicaragua  shall  enjoy  the 
most  perfect  and  entire  liberty  of  conscience,  without  being  annoyed,  molested,  or  disturbed  on 
account  of  their  religious  belief.  Neither  shall  they  be  annoyed,  molested,  or  disturbed  in  the 
proper  exercise  of  their  religion,  in  private  houses,  or  in  the  chapels  or  places  of  worship 
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appointed  for  that  purpose,  provided  that  in  so  doing  they  observe  the  decorum  due  to  Divine 
worship,  and  the  respect  due  to  the  laws  of  the  country.  Liberty  -shall  also  )tc  granted  to  bury 
British  subjects  who  may  die  in  the  territories  of  the  Republic  of  Nicaragua,  in  convenient  and 
adequate  places,  to  be  appointed  and  established  by  themselves  for  that  purpose,  with  the 
knowledge  of  the  local  authorities,  or  in  such  other  places  of  sepulchre  as  may  be  chosen  by 
the  friends  of  the  deceased;  nor  shall  the  funerals  or  sepulchres  of  the  dead  be  disturbed  in  any 
wise  or  upon  any  account. 

In  like  manner,  the  citizens  of  Nicaragua  shall  enjoy  within  the  dominions  of  Her  Britannic 
Majesty  a  perfect  and  unrestrained  liberty  of  conscience,  and  of  exercising  their  religion  within 
private*  houses,  or  in  the  chapels  or  places  of  worship  appointed  for  that  purpose,  agr.M-ably  to 
the  laws  of  those,  dominions. 

XVIII.  For  the  better  security  of  commerce  between  the  subjects  and  citizens  of  the  two 
High  Contracting  Parties,  it  is  agreed  that  if  at  any  time  any  rupture,  or  any  interruption  of 
friendly  intercourse,  should  unfortunately  take  place  ls?tween  the  two  Contracting  Parties,  the 
subjects  or  citizens  of  either  of  them,  established  in  the  territories  of  the  other,  who  may  reside 
upon  the  coasts,  shall  Iks  allowed  »>  months,  and  those  who  may  reside  in  the  interior  a  whole 
year,  to  wind  up  their  accounts  and  to  dispose  of  their  property;  and  a  safe-conduct  shall  be 
given  to  them  to  embark  at  the  port  which  tliey  themselves  shall  select.  The  subjects  or  citizens 
of  either  of  the  two  Contracting  Parties  who  may  be  established  in  the  dominions  or  territories 
of  the  other,  in  the  exercise  of  any  trade  or  other  occupation  or  employment,  sliall  be  allowed 
to  remain  and  continue  in  the  exercise  of  the  said  trade  or  occupation,  notwithstanding  the 
interruption  of  friendship  between  the  two  countries,  in  the  free  enjoyment  of  their  personal 
liberty  and  property,  so  long  as  they  behave  peaceably  and  observe  the  laws;  and  their  goods 
and  effects,  of  whatever  description  they  may  be,  whether  in  their  own  custody  or  entrusted  to 
individuals  or  to  the  State,  shall  not  be  liable  to  seizure  or  sequestration,  or  to  any  other  charges 
or  demands  than  those  which  may  be  made  upon  the  like  effects  or  property  belonging  to  native 
subjects  or  citizens.  In  the  same  case,  debts  between  individuals,  public  funds,  and  the  shares 
of  Companies,  shall  never  be  confiscated,  sequestered,  or  detained. 

XIX.  It  shall  be  free  for  each  of  the  two  Contracting  Parties  to  appoint  Consuls  for  the 
protection  of  trade,  to  reside  in  the  dominions  and  territories  of  the  other  Party;  but  before  any 
Consul  shall  act  as  such,  he  shall,  in  the  usual  form,  be  approved  and  admitted  by  the  Govern 
ment  to  which  he  is  sent;  and  either  of  the  Contracting  Parties  mav  except  from  "the  residence 
of  Consuls  such  particular  places  as  either  of  them  may  judge  fit  to  be  excepted. 

The  Diplomatic  Agents  and  Consuls  of  each  of  "the  two  High  Contracting  Parties  in  the 
dominions  or  territories  of  the  other,  shall  enjoy  whatever  privileges,  exemptions,  and  immunities 
as  are  or  shall  Iks  granted  there  to  agents  of  the  same  rank  belonging  to  the  most  favoured  nation. 

XX.  The  Republic  of  Nicaragua  hereby  grants  to  Great  Britain,  and  to  British  subjects  and 
propertv,  the  right  of  transit  between  the  Atlantic  and  Pacific  Oceans,  through  the  territories 
of  that  Republic,  on  any  route  of  communication,  natural  or  artificial,  whether  by  land  or  water, 
which  may  now  or  hereafter  exist  or  lie  constructed  under  the  authority  of  Nicaragua,  to  be  used 
and  enjoyed  in  the  same  manner  and  upon  equal  terms  by  lioth  parties,  and  their  respective 
subjects  and  citizens;  the  Republic  of  Nicaragua,  however,  reserving  its  full  and  complete  right 
of  sovereignty  over  the  same;  and,  generally,  the  Republic  of  Nicaragua  engages  to  grant  to 
Great  Britainand  to  British  subjects  the  same  rights  and  privileges,  in  all  respects,  in  regard  to 
the  transit  and  the  rates  of  transit,  and  also  as  regards  all  other  rights,  privileges,  or  advantages 
whatsoever,  whether  relating  to  the  passage  and  employment  of  troops,  or  otherwise,  which  are 
now  or  may  hereafter  lie  granted  to.  or  allowed  to  l>e  enjoyed  by,  the  most  favoured  nation. 

XXI.  Her  Majesty  the  Queen  of  the  United  Kingdom  of  Great  Britain  and  Ireland  hereby 
agrees  to  extend  her  protection  to  all  such  routes  of  communication  as  aforesaid,  and  to  guarantee 
tne  neutralitv  and  innocent  use  of  the  sauie.  Her  Britannic  Majesty  also  agrees  to  employ  her 
influence  with  other  nations  to  induce  them  to  guarantee  such  neutralitv  and  protection.  • 

And  the  Republic  of  Nicaragua,  on  its  jmrt,  undertakes  to  establish  two  free  polls,  one  at 
each  of  the  extremities  of  the  communication  aforesaid,  on  the  Atlantic  and  Pacific  Oceans. 
At  these  ports,  no  tonnage  or  other  duties  shall  lie  imposed  or  levied  by  the  Government  of 
Nicaragua  on  the  vessels  of  Great  Britain,  or  on  any  effects  or  merchandize  l>elonging  to  subjects 
of  Great  Britain,  or  of  any  other  country,  intended  iHmajMP  for  transit  across  the  said  route  of 
communication,  and  not  for  consumption  within  the  Republic  of  Nicaragua.  Her  Britannic 
Majesty  shall  also  be  at  liberty,  on  giving  notice  to  the  Government  or  authorities  of  Nicaragua, 
to  carry  troops,  provided  they  are  destined  for  a  British  possession,  or  places  bevond  sea,  and 
are  not  intended  to  be  employed  against  Central  American  nations  friendly  to  Nicaragua,  and 
munitions  of  war.  and  also  to  convev  criminals,  prisoners,  and  convicts,  with  their  escorts,  in 
her  own  vessels  or  otherwise,  to  either  of  the  said  free  ports,  and  shall  be  entitled  to  their 
conveyance  between  them,  without  obstruction  by  the  authorities  of  Nicaragua,  and  without  any 
charges  or  tolls  whatever  for  their  transportation,  on  any  of  the  said  routes  of  communication. 
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And  no  higher  or  other  charges  or  tolls  -hull  be  imposed  on  the  conveyance  or  transit  of  the 
persons  and  property  of  subjects  of  Great  Britain,  or  of  the  subjects  and  citizens  of  any  other 
country,  across  the  said  routes  of  communication,  than  are  or  may  be  imposed  on  the  persons  or 
property  of  citizens  of  Nicaragua. 

And  the  Republic  of  Nicaragua  concedes  the  right  of  the  Postmaster-General  of  Great  Britain 
to  enter  into  contracts  with  any  individuals  or  companies  to  transport  the  mails  of  Great  Britain 
along  the  said  routes  of  communication,  or  along  any  other  routes  across  the  Isthmus,  in  closed 
bogs,  the  contents  of  which  may  not  be  intended  for  distribution  within  the  said  Republic,  free 
from  the  imposition  of  all  taxes  or  duties  by  the  Government  of  Nicaragua;  but  this  liberty  is 
not  to  be  construed  so  as  to  permit  such  individuals  or  companies,  by  virtue  of  this  right  to 
transport  the  mails,  to  carry  also  |>assengcrs  or  freight,  except  any  messenger  deputed  by  the 
British  Post -Office  in  charge  of  mails. 

XXII.  The  Republic  of  Nicaragua  agrees  that,  should  it  become  necessary  at  any  time  to 
employ  military  forces  for  the  security  and  protection  of  persons  and  property  passing  over 
any  of  the  routes  aforesaid,  it  will  employ  the  requisite  force  for  that  purpose;  but  upon  failure 
to  do  this  for  any  cause  whatever,  iler  Britannic  Majesty  may,  with  the  consent  or  at  the 
request  of  the  Government  of  Nicaragua,  or  of  the  Minister  thereof  at  London  or  Paris,  or  of 
the  competent  legally-appointed  locarauthorities,  civil  or  military,  employ  such  force  for  this 
and  for  no  other  purpose;  and  when,  in  the  opinion  of  the  Nicaragunn  Government,  the  necessity 
ceases,  such  force  shall  be  immediately  withdrawn. 

In  the  exceptional  case,  however,  of  unforeseen  or  imminent  danger  to  the  lives  or  properties 
of  British  subjects.  Her  Majesty's  forces  are  authorized  to  act  for  their  protection  without  such 
previous  consent  having  been  obtained. 

XXIII.  It  is  understood,  however,  that  Her  Britannic  Majesty,  in  according  protection  to 
such  routes  of  communication,  and  guaranteeing  their  neutrality  and  security,  always  intends  that 
the  protection  and  guarantee  are  granted  conditionally,  and  may  be  withdrawn  if  Her  Britannic 
Majesty  should  deem  that  the  persons  or  Company  undertaking  or  managing  the  same,  adopt  or 
establish  such  regulations  concerning  the  traffic  thereupon  as  are  contrary  to  the  spirit  and 
intention  of  this  Treaty,  either  by  making  unfair  discriminations  in  favour  of  the  commerce  of 
any  other  nation  or  nations,  or  by  "imposing  oppressive  exactions  or  unreasonable  tolls  upon  mails, 
passengers,  vessels,  goods,  wares,  merchandize,  or  other  articles.  The  aforesaid  protection  and 
guarantee  shall  not,  however,  be  withdrawn  by  Her  Britannic  Majesty  without  first  giving  6 
months'  notice  to  the  Republic  of  Nicaragua. 

XXIV.  And  it  is  further  understood  and  agreed  that,  in  any  grant  or  contract  which  may 
hereafter  1«j  made  or  entered  into  by  the  Government  of  Nicaragua,  having  reference  to  the 
interoceanic  routes  al»ovc  referred  to,  or  any  of  them,  the  rights  and  privileges  granted  by  this 
Convention  to  Her  Britannic  Majesty  and  to  British  subjects  shall  be  fully  protected  and 
reserved;  and  if  any  such  grant  or  contract  now  exist  of  a  valid  character,  it  is  further 
understood  that  the  guarantee  and  protection  of  Her  Britannic  Majesty,  stipulated  in  Article 
XXI  of  this  Treaty,  snail  be  held  inoperative  and  void,  until  the  holders  of  such  grant  or  contract 
shall  recognize  the  concessions  made  in  this  Treaty  to  Her  Britannic  Majesty  and  to  British 
subjects  with  respect  to  such  interoceanic  routes,  or  any  of  them,  and  shall  agree  to  olwerve,  and 
bo  governed  by,  those  concessions  as  fully  as  if  they  had  been  embraced  in  their  original  grant 
or  contract;  after  which  re<-ognition  and  "agreement,  the  said  guarantee  and  protection  shall  bo 
in  full  force;  provided  that  nothing  herein  contained  shall  be  construed  either  to  affirm  or  deny 
the  validity  of  any  of  the  said  contracts. 

XXV.  After  10  years  from  the  completion  of  a  canal,  railroad,  or  any  other  route  of 
communication,  through  the  territory  of  Nicaragua,  from  the  Atlantic  lo  the  Pacific  Ocean,  no 
Company  which  may  have  constructed  or  be  in  possession  of  the  same  shall  ever  divide,  directly 
nr  indirectl}',  by  the  issue  of  new  stock,  the  payment  of  dividends,  or  otherwise,  more  than  15 
per  cent,  per  annum,  or  at  that  rate,  to  its  stockholders,  from  tolls  collected  thereupon;  but 
whenever  the  tolls  shall  lie  found  to  yield  a  larger  profit  than  this,  they  shall  be  reduced  to  the 
standard  of  15  per  cent,  per  annum. 

XXVI.  It  is  understood  that  nothing  contained  in  this  Treaty  shall  be  construed  to  affect  the 
claim  of  the  Government  and  citizens  of  the  Republic  of  Costa  Rica  to  a  free  passage,  by  the  San 
Juan  river,  for  their  persons  and  property,  to  and  from  the  ocean. 

XXVII.  The  present  Treaty  shall  remain  in  force  for  the  term  of  20  years  from  the  day  of 
the  exchange  of  ratifications;  and  if  neither  Party  shall  notify  to  the  other  its  intention  of 
terminating  the  same,  12  months  before  the  expiration  of  the  2o  years  stipulated  alwve,  the  said 
Treaty  shall  continue  binding  on  both  parties  lieyond  the  said  20  years,  until  12  months  from  the 
time  that  one  of  the  Parties  may  notify  to  the  other  its  intention  of  terminating  it. 

XXVIII.  The  present  Treaty  of  Friendship,  Commerce,  and  Navigation  shall  be  ratified, 
and  the  ratifications  sliall  »>e  exchanged  at  London  as  soon  as  possible  within  (!  months  from  this 
date. 
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In  witness  whereof  thu  respective  Plenipotentiaries  have  signed  the  same,  and  have  affixed 
thereto  their  respective  seals. 

Donte  at  Managua,  this  11th  day  of  February,  in  the  year  of  our  Lord,  I860. 

fi,.  »>]  %  .  CHtW.TW  Lennox  Wyke. 

\u  8. 1  Pedro  Zeleoon. 


NICARAGUA  NOTE  DENOUNCING  THE  TREATY  OF  COMMERCE  AND  NAVIOATION  WITH  O&EAT  BRITAIN  01 

FEBRUARY  11,  1160. 

Senttr  Gvsmaii  to  the  Marquix  of  Salidmry: 

Managua,  May  7,  1887. 

Mr  Lord:  I  have  the  honor  in  accordance  with  special  instructions  from  my  Government  to 
announce  to  Your  Excellency  that  they  have  decided  that  the  provisions  of  the  Treaty  concluded 
bv  Nicaragua  with  Her  Britannic  Majesty  in  i860  shall  expire  within  the  time  specified  in  Article 
XXVII,  it  being  understood  that  this  declaration  in  no  way  prejudices,  as  far  as  Nicaragua  i9 
concerned,  the  cordial  and  friendly  relations  existing  between  the  two  Governments. 

Hoping  that  this  desire  to  remain  on  good  terras  will  bo  reciprocated  by  the  Government  of 
Her  Britannic  Majesty,  I  have.  &<\ 

Guzman. 

To  The  Marquis  of  Salisbury. 

In  consequence  of  this  note  the  following  notice  was  inserted  in  the  London  Gazette  of  the 
5th  of  July  1887: 

Foreign  Office,  July  2,  1887. 
Her  Majesty's  Secretary  of  State  for  Foreign  Affairs  received  on  the  1 1th  of  June  last  a 
notice  from  the  Nicaragua!!  Minister  for  Foreign  Affairs,  of  the  intention  of  his  Government  to 
terminate  the  Treaty  of  Friendship,  Commerce,  and  Navigation  of  the  11th  of  February,  1860. 
between  Great  Britain  and  Nicaragua.  This  Treaty  will,  consequently,  in  virtue  of  the  terras  of 
Article  XXVII  thereof,  and  of  the  said  notice,  expire  on  the  11th  of  June,  1888. 


Digitized  by  Google 


*         Appendix  O. 

TREATY  OP  AMITY.  COMMERCE  AMD  NAVIGATION  BETWEEN  FRANCE  AND  THE  REPUBLIC 
OP  NICARAGUA,  SIGNED  AT  WASHINGTON,  APRIL  11,  1889.  RATIFICATIONS 
EXCHANGED  AT  PARIS,  JANUARY  10,  1860. 


His  Majesty,  the  Emperor  of  the  French,  and  the  Republic  of  Nicaragua,  desirous  to 
maintain  ami  strengthen  the  relations  of  good  friendship  happily  existing  between  them,  and  to 
foster  commercial  relations  among  their  respective  subjects  and  citizens,  have  seen  fit  to  conclude 
a  treaty  of  amity,  commerce  and  navigation,  and  for  that  purpose  have  appointed  as  their 
Plenipotentiaries,  to  wit: 

His  Majesty,  the  Kmperor  of  the  French,  Count  de  Sartiges,  Grand  officer  of  the  Imperial 
Order  of  the  I^egion  of  Honor,  etc.,  His  Envoy  Extraordinary  at  Washington; 

And  His  Excellency,  the  President,  of  the  Republic  of  Nicaragua,  General  Maximo  Jerez, 
His  Envoy  Extraordinary  and  Minister  Plenipotentiary  at  Washington; 

Who,  after  exchanging  their  full  powers,  found  "in  good  and  due  form,  have  agreed  upon 
the  following  articles: 

Art.  I.  There  shall  be  constant  peace  and  perpetual  and  sincere  friendship  between  Ilia 
Majesty,  the  Emperor  of  the  French,  His  heirs  and  successors,  of  the  one  part,  and  the  Republic 
of  Nicaragua,  of  the  other  ]>art,  and  the  respective  subjects  and  citizens  of  the  two  States, 
without  exception  of  persons  or  places. 

II.  There  shall  l>e  reciprocal  freedom  of  commerce  between  all  the  territories  of  the  European 
Dominions  of  His  Majesty,  the  Emperor  of  the  French,  and  those  of  the  Republic  of  Nicaragua. 
The  respective  subjects  and  citizens  of  the  two  States  shall  ho  permitted  to  enter,  in  full  freedom, 
with  their  vessels  and  cargoes,  into  all  places,  harbors  and  rivers  of  either  State  now  open,  or 
hereafter  to  be  opened,  to  foreign  trade. 

Thev  shall  have  power  to  call  at  various  ports  there  to  discharge  part  or  the  whole  of  the 
cargoes  brought  by  them  fn>m  abroad,  and  successively  to  make  up  their  outward  cargo;  but 
they  shall  not  have  the  faculty  of  there  discliarging  merchandise  taken  in  another  port  of  the 
same  State  or  otherwise  to  engage  in  the  coasting  trade,  which  remains  exclusively  reserved 
for  the  nationals. 

They  shall  l>e  permitted  to  travel  or  sojourn,  engage  in  trade,  wholesale  or  retail,  on  the 
respective  territories,  in  the  same  manner  as  the  nationals;  to  rent  and  occupy  such  dwellings, 
warehouses  and  shops  fs  they  may  need;  to  make  shipments  of  merchandise  and  money  and  to 
receive  consignments; "to  be  accepted  as  bondsmen  in  the  customs,  provided  they  shall  have 
established  a  residence  for  over  a  year  and  own  real  estate  of  such  value  as  to  offer  adequate 
security. 

They  shall  be  entirely  free  to  conduct  their  business  personally  or  to  appoint  as  substitutes 
whomever  they  may  choose,  such  as  factors,  consignees  or  interpreters,  without  lieing  held  to 
pay,  as  aliens,  any  additional  salary  or  compensation. 

They  shall  likewise  be  free  to  tix  the  prices,  in  all  their  purchases  and  sales  alike,  of  merchan- 
dise and  other  articles  whatsoever,  whether  imported  or  intended  for  export,  provided  the  laws 
and  regulations  of  the  country  shall  lie  complied  with. 

III.  His  Majesty,  the  Emperor  of  the  French,  moreover  engages  to  extend  to  the  citizens 
of  Nicaragua  the  same  freedom  of  commerce  and  navigation,  as  is  stipulated  in  the  foregoing  arti- 
cle, in  all  of  His  Majesty's  dominions  out  of  Euroj>e  that  are  now  or  may  be  hereafter  opened  to 
the  commerce  and  navigation  of  the  most  favored  nation;  and  reciprocallv,  the  rights  granted 
to  Frenchmen  by  the  present  treaty  shall  be  extended  to  inhabitants  of  the  French  colonies. 

IV.  The  respective  subjects  and  citizens  shall  enjoy,  in  either  State,  constant  and  full  protec- 
tion of  their  persons  and  property;  they  shall  have  five  and  easy  access  to  the  courts  of  justice 
for  the  prosecution  or  defense  of  their  rights,  and  this,  under  the  same  conditions  as  shall 
obtain  in  regard  to  citizens  of  the  country  or  their  residence. 

Thev  shall  have  power  to  employ  to'  that  end,  under  all  circumstances,  such  lawyers,  attor- 
neys and  agents  of  all  classes  as  they  may  deem  expedient:  lastly,  they  shall  have  the  faculty  to 
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bo  present  »t  the  rendering  of  all  decisions  and  sentences  of  courts  in  causes  in  which  they  may  \ks 
concerned,  as  well  as  at  the  conducting  of  investigations  and  taking  of  testimony  that  may  take 
place  in  connection  with  said  judgments,  provided,  however,  that  the  laws  of  the  respective 
countries  shall  permit  of  the  publicity  of  said  proceedings. 

They  shall,  moreover,  be  exempted  from  any  personal  service,  be  it  in  the  armv  or  navy,  or 
in  the  national  guards  or  militia,  as  well  as  from  all  war  taxes,  forced  loans,  military  requisi- 
tions; and  in  all  other  events  they  shall  not  be  liable,  on  account  of  their  property,  whether  real 
or  personal,  or  under  any  other  head  whatsoever,  to  any  other  charges,  whether  ordinary  or 
extraordinary,  than  those  borne  by  the  nationals  themselves. 

The  subjects  and  citizens  of  the  two  States  shall  liave  the  right  to  move  to  all  plat  es  within 
the  territories  of  either  country  and  shall,  under  all  circumstances,  enjoy  the  same  security  as 
the  subjects  or  citizens  of  the  country  of  their  residence,  provided  they  shall  duly  comply  with 
the  laws  and  ordinances. 

V.  Roman  Catholic  Frenchmen  shall  enjoy,  in  the  Republic  of  Nicaragua,  all  the  lil>erties, 
guarantees  and  protection  enjoyed  by  the  nationals  with  respect  to  religion  and  worship;  and 
the  Catholic  citizens  of  Nicaragua  shall  likewise  enjoy  in  France  the  same  liberties,  guarantees 
and  protection  as  the  nationals. 

Frenchmen  of  another  faith,  who  may  happen  to  be  in  the  Republic  of  Nicaragua,  shall  like- 
wise enjoy  the  most  perfect  and  entire  freedom  of  conscience  and  shall  not  be  annoyed,  molested 
or  harassed  on  religious  grounds,  nor  shall  thev  be  annoyed,  molested  or  harassed  in  the  practice 
of  their  religion  in  private  houses,  chapels  or  places  set  apart  for  their  worship,  provided  that,  in 
so  doing,  they  shall  observe  the  decorum  due  to  divine  worship  and  the  respect  due  to  the  laws 
of  the  country.  Tho  liberty  of  burying  those  among  them  who  should  die  within  the  territory 
of  the  Republic,  of  Nicaragua  in  suitable  places,  adapted  and  selected  by  them  for  the  purpose, 
with  the  knowledge  of  the  local  authorities,  shall  also  be  granted  them,  and  their  funerals  or 
burials  shall  not  be  disturbed  in  any  manner  nor  for  any  reason. 

In  like  manner,  the  citizens  of  Nicaragua  of  any  other  than  the  Roman  Catholic  faith,  shall 
enjoy  the  same  rights  within  the  territories  of  the  Dominions  of  His  Majesty,  the  Emperor  of  the 
French. 

VI.  The  subjects  and  citizens  of  the  two  countries  shall  be  free  to  dispose  of  all  the  property 
they  may  own  within  the  respective  territories  by  means  of  sale,  donation,  Iwrter,  bequest,  or 
any  other  method,  as  they  may  see  fit.  In  like  manner,  the  subjects  or  citizens  of  either  State 
who  might  fall  heirs  to*  propertv  situated  in  the  other  shall  be  allowed  to  inherit,  without 
hindrance,  such  property  as  mav  have  come  to  them  ah  ihtr*t<it><;  and  the  heirs  or  legatees  shall 
not  be  held  to  pay  inheritance  dues  different  from  or  higher  than  those  charged  to  the  nationals 
themselves  in  similar  cases. 

VII.  The  subjects  and  citizens  of  either  State  shall  not  be  subjected,  respectively,  to  any 
embargo,  nor  shall  they  be  detained  with  their  vessels,  crews,  cargoes  and  articles  of  trade  for 
any  military  expedition  whatsoever,  or  for  any  public  or  private  use  of  anv  nature,  unless  the 
parties  concerned  bo.  immediately  allowed  an  adequate  indemnity  for  such  use,  and  for  the 
injuries  and  damages  which  may  be  occasioned  for  any  but  fortuitous  causes,  by  the  service  that 
may  have  been  demanded  of  them. 

*  VIII.  If  peace  between  the  two  High  Contracting  parties  should  (which  God  forbid!)  come 
to  be  broken,  a  term  shall  be  granted  by  l>oth  parties  of  six  months  lo  merchants  on  the  coasts 
and  of  a  whole  year  to  those  who  mav  Is"'  in  the  interior,  for  them  to  wind  up  their  affairs  and 
dispose  of  their  propertv,  and  in  addition  a  safe  conduct  shall  be  given  them  enabling  them  to 
embark  at  such  port  as  thev  may  themselves  designate  of  their  own  choice. 

All  other  subjects  or  citizens,  having  in  the  respective  States  a  fixed  and  permanent  establish- 
ment for  the  practice  of  some  sjiecial  profession  or  employment,  shall  be  allowed  to  maintain  their 
establishment  and  continue  in  their  profession  without  being  in  any  way  molested,  and  the  latter 
as  well  as  the  merchants  shall  lie  left  in  the  full  possession  of  their  liberty  and  property  as  long 
as  they  shall  not  break  the  laws  of  the  country.  lastly,  their  propertv  or  estates,  of  whatever 
nature,  as  well  as  the  monies  due  by  private  persons  or  by  the  State,  stock  of  banks  or  companies, 
slmll  not  be  subjected  to  any  embargo,  sequestration  "or  claim  other  than  those  that  may  lie 
brought  to  (tear  on  the  like  effects  or  propertv  belonging  to  nationals. 

IX.  French  commerce  in  Nicaragua  and  Nicaraguan  commerce  in  France  shall  receive,  in 
respect  to  customs  duties,  whether  on  imported  or  exported  goods,  the  same  treatment  as  the  most 
favored  nation. 

In  no  event  shall  the  import  duties  imposed  in  France  on  the  products  of  the  growth  or  manu- 
facture of  Nicaragua,  and.  in  Nicaragua,  on  the  products  of  the  growth  or  manufacture  of  France, 
be  different  from  or  higher  than  those  to  which  the  same  products  imported  by  the  most  favored 
nation  are  or  shall  be  subjected. 

No  prohibition  of  imports  or  exports  shall  take  place  in  the  reciprocal  trade  of  the  two 
countries  unless  it  1h>  likewise  applied  to  all  other  nations. 
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All  formalities  that  may  bo  required  to  prove  that  merchandise  respectively  imported  into 
either  State  was  produced  in  or  eame  from  the  other  shall  likewise  he  required  of  all  other  nations. 

X.  The  products  of  the  growth  or  manufacture  of  either  country  shall  pay,  in  the  ports  of 
the  other,  the  same  import  duties  whether  laden  on  French  or  Nicaragnan  vessels. 

In  like  manner,  exported  goods  will  pay  the  same  duties  and  enjoy  the  same  exemptions, 
allowance*  and  drawbacks  as  are  now  or  may  hereafter  be  reserved  for  exportation*  by  national 
vessels.  Exception  from  the  foregoing  is,  however,  made  in  regard  to  special  advantages  or 
encouragements  that  may  be  at  present  or  hereafter  extended  to  national  fisheries  in  either 
countrv. 

XI.  French  vessels,  entering  or  clearing  from  Nicaraguan  ports,  and  Nicaraguan  vessels, 
entering  or  clearing  from  French  ports,  shall  not  be  subjected  to  higher  or  other  tonnage,  light- 
house, narl>or,  pilotage  or  quarantine,  or  other  dues  affecting  the  vessel  itself,  than  those  that 
are  now  or  may  b©  hereafter  charged  to  national  vessels  in  either  country. 

Tonnage  and  other  dues  collected  in  a«cordance  with  tho  capacity  of  the  vessel  shall  be  levied 
in  France  on  Nicaraguan  vessels  according  to  the  Nicaraguan  register  of  tho  vessel,  and  in  Nica- 
ragua on  French  vessels  according  to  the  French  passport  or  license  of  the  vessel. 

XII.  The  respective  vessels  tliat  may  put  in  the  harbors  or  roadsteads  of  either  State  under 
stress  of  weather,  shall  not  be  liable  to"  navigation  dues  whatever  be  tho  denomination  under 
which  such  dues  are  established,  except  pilotage,  light-house  and  other  dues  of  tho  same  kind, 
representing  tho  compensation  for  services  rendered  by  private  enterprise,  on  condition  that  such 
vessels  shall  neither  tako  nor  land  any  merchandise. 

Whenever  citizens  of  the  two  High  Contracting  parties  shall  be  compelled  to  seek  shelter  or 
asylum  in  the  rivers,  bays,  harlxirs  or  territories  of  either,  with  their  vessels,  either  of  war 
or  commerce,  public  or  private,  under  the  stress  of  weather,  or  to  escape  pursuit  by  pirates  or 
enemies,  they  shall  bo  afforded  full  protection  and  enabled  to  repair  their  vessels,  to  procure 
provisions  and  put  themselves  in  a  condition  to  continue  their  voyage  without  any  hindrance 
whatever;  ami  even  when  the  respective  vessels,  driven  in  by  stress  of  weather,  may  have  to  land 
the  merchandise  with  which  they  are  laden,  or  trans-ship  it  to  other  vessels  in  order  that  said 
merchandise  may  not  perish,  they  shall  not  Is?  made  to  pay  any  other  dues  than  those  pertaining 
to  the  hire  of  warehouses,  courts  and  yards  they  may  have  "required  for  the  storage  of  their 
cargoes  and  the  repair  of  the  vessels'  damage. 

Moreover,  the  citizens  of  the  two  States  who  may  be  navigating  in  war  or  merchant  vessels, 
or  in  mail  ships,  shall  mutuailv  lend  one  another  every  possible  assistance  on  tho  high  seas  or 
along  the  coasts,  by  virtue  of  the  friendship  existing  between  the  two  States. 

XI II.  Vessels  built  in  France,  or  acquired  by  purchase  or  by  any  other  deed  transferring 
the  ownership  thereof,  or  declared  to  bo  lawful  prizes  after  being  captured  from  the  enemv  by 
armed  French  vessels;  or,  again,  condemned  by  French  courts  for  breaches  of  the  law  shall  be 
considered  as  French  vessels,  provided,  however,  that  the  owners,  masters  and  three  fourths  of 
the  crew  shall  be  French. 

In  like  manner,  vessels  built  within  Nicaraguan  territory,  or  acquired  by  purchase  or  by  any 
deed  transferring  the  ownership  thereof,  or  declared  to  be  lawful  prizes  after  being  captured 
from  the  enemy  by  war  vessels  of  the  Republic;  or,  again,  condemned  by  Nicaraguan  courts  for 
breaches  of  the  law,  shall  be  considered  as  Nicaraguan  vessels,  provided,  however,  that  the 
owners,  masters  and  one-half  of  the  crews  shall  l»e  Nicaraguans. 

The  two  Contracting  Parties,  however,  reserve  to  themselves  the  right  of  bringing  into  this 
article,  at  any  time  when  they  should  deem  it  expedient,  upon  their  shipping  interests  expe- 
riencing detrimental  effects  from  provisions  of  the  said  article,  such  modifications  as  may  seem 
to  them  appropriate  and  consistent,  with  their  respective  legislations. 

It  is  also  agreed  that  all  French  or  Nicaraguan  vessels,  in  order  to  enjoy  the  privileges  of  their 
nationality  as  al>ove  stipulated,  shall  have  to  ho  supplied  with  a  passport,  license  or  register,  the 
form  of  which  shall  Ih>  reciprocally  communicated,  and  which,  upon  the  certification  of  the 
authority  empowered  to  issue  the  same,  shall  set  forth: 

1st." The  name,  occupation  and  residence  of  the  owner  in  France  and  Nicaragua,  specifying 
that  the  same  is  the  only  owner,  or  of  the  owners,  indicating  their  number  and  the  share  of 
ownership  of  each  one. 

2nd.  The  name,  dimensions,  capacity,  and,  in  tine,  all  the  peculiarities  of  the  vessel  by  which 
the  latter  can  be  identified  and  its  nationality  established. 

XIV.  Tho  vessels,  merchandise  and  effects,  the  property  of  the  citizens  of  cither  of  the  two 
Contracting  Parties,  that  may  have  been  captured  by  pirates  either  within  its  jurisdictional  limits 
or  on  the  high  seas,  and  brought  into  or  found  within  the  rivers,  roadsteads,  ports  or  dominions 
of  the  other  Party,  shall  be  returned  to  the  owners  upon  payment  of  such  costs  of  recapture, 
if  any,  as  may  be  "determined  by  tho  respective  tribunals,  after  proof  of  ownership  before  tho 
courts  and  upon  the  demand  that  shall  have  to  be  made  within  a  year  by  the  parties  in  interest, 
their  attorneys  in  fact  or  the  agents  of  the  respective  governments. 
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XV.  If  cither  of  the  two  High  Contracting  Parties  should  happen  to  be  at  war  with  a  third 
State,  no  subject  or  citizen  of  the  other  Contracting  Party  will  oe  permitted  to  accept  com- 
missions or  letters  of  marque  for  the  purpose  of  aiding  the  enemy  in  its  hostile  operations  against 
the  Party  at  war,  or  molesting  the  commerce  or  property  of  its  subjects  or  citizens,  nor  to  enlist 
in  its  (the  enemy's)  forces. 

XVI.  Both  the  High  Contracting  Parties  adopt  in  their  mutual  relations  the  principle  that 
free  ships  make  free  goods.  If  either  of  the  two  parties  should  remain  neutral,  in  the  event 
of  the  other  being  involved  in  war  with  some  other  Power,  the  goods  protected  bv  the  neutral 
flag,  with  the  exception  of  contraband  of  war,  shall  also  bo  deemed  to  lie  neutral  even  though 
they  might  belong  to  the  enemy  of  the  other  Contracting  Party. 

It  is  likewise  agreed  that  the  freedom  of  the  flag  also  protects  persons  who  mar  be  found 
on  board  neutral  vessels,  and  that  even  though  the  latter  should  be  enemies  of  both  the  Parties, 
they  shall  not  be  taken  from  neutral  vessels  unless  they  be  soldiers  and  in  the  actual  service  of  the 
enemy. 

It  is  likewise  agreed  that  neutral  property,  except  contraband  of  war,  found  on  board  a 
vessel  of  the  onemv,  shall  also  bo  deemed  to  be  neutral. 

The  two  High* Contracting  Parties  shall  only  apply  these  principles  to  those  Powers  which 
themselves  admit  them. 

XVII.  In  the  event  of  one  of  the  High  Contracting  Parties  being  at  war  and  of  its  ships 
having  occasion  to  exercise  the  right  of  visitation  at  sea,  it  is  agreed  that  should  the  latter  come 
across  a  vessel  belonging  to  the  Party  that  remained  neutral,  they  shall  stand  off  beyond  cannon 
range  and  will  be  only  allowed  to  send  not  more  than  two  or  three  persons  in  their  boats  for  the 
purpose  of  examining  the  papers  relative  to  the  nationality  and  cargo  of  the  vessel.  The  com- 
manders shall  be  responsible  for  any  vexations  or  violent  act  they  should  commit  or  tolerate 
on  the  occasion. 

It  is  likewise  agreed  that  in  no  event  shall  the  neutral  party  be  made  to  go  on  board  the 
visiting  vessel,  either  for  producing  its  papers  or  for  any  other  purpose  whatsoever. 

Visitation  will  be  permitted  only  on  board  vessels  sailing  without  a  convoy.  When  con- 
voyed, it  will  be  sufficient  for  the  commander  of  the  convoy  to  declare  orally  and  upon  his  word 
of  honor  that  tho  vessels  placed  under  his  protection  or  escort  belong  to  the  State  whose  flag 
he  flies,  and  to  declare,  wnen  the  vessels  are  bound  for  a  port  of  the  enemy,  that  they  do  not 
carry  contraband  of  war. 

XVIII.  In  the  event  of  either  of  the  two  countries  being  at  war  with  some  other  Power, 
the  citizens  of  the  other  shall  have  power  to  continue  their  trade  with  the  lielligerent  states, 
whichever  these  may  be,  except  with  towns  or  porta  that  may  be  actually  beleagured  or  blockaded. 
It  is  likewise  agreed  that  only  such  places  shall  be  deemed  to  be  beleagured  or  blockaded  as  should 
be  attacked  by  a  belligerent  force  capable  of  preventing  access  by  neutrals.  It  is  well  understood 
that  this  liberty  of  commerce  and  navigation  shall  not  extend  to  articles  considered  as  contraband 
of  war,  such  as  cannons  and  fire-arms,  side-arms,  projectiles,  powder,  saltpetre,  articles  of 
military  equipment,  and  in  a  general  way,  all  descriptions  of  arms  and  implements  made  of 
iron,  steel,  copper  or  any  other  material  especially  manufactured  for  purposes  of  war  at  sea  or 
on  land. 

No  vessel  of  either  of  the  two  nations  shall  be  detained  on  account  of  its  having  on  board 
contraband  of  war,  whenever  the  master,  captain  or  supercargo  of  the  said  vessel  shall  deliver 
these  contraband  articles  to  the  capturing  vessels,  unless  these  articles  should  be  so  many,  and 
occupy  so  much  space  as  to  make  it  very  inconvenient  for  the  capturing  vessel  to  receive  them 
on  board.  In  the  latter  event,  as  well  as  "in  cases  when  detention  is  lawfully  justified,  the  detained 
vessel  shall  be  despatched  to  the  safest,  nearest  and  most  convenient  port,  there  to  be  tried 
according  to  law. 

In  no  event  shall  a  merchant  vessel  owned  by  subjects  or  citizens  of  either  of  the  two 
countries,  bound  for  a  port  blockaded  by  the  other  State,  be  seized,  captured  or  condemned  if  it 
shall  not  have  previous! r  received  notice  or  warning  of  the  existence  or  the  blockade,  served  by 
some  vessel  of  the  squadron  or  division  maintaining  such  blockade,  and  in  order  that  no  pretense 
of  ignorance  of  the  circumstances  be  alleged  and  that  the  vessel  that  mav  have  been  duly  warned 
be  liable  to  capture,  if  it  should  again  repair  to  the  same  port  during  the  blockade,  the  commander 
of  the  war  ship  by  which  it  may  have  been  first  met  will  affix  his  visa  to  the  jjapers  of  said 
vessel,  stating  the  day,  place  and  distance  of  such  visitation  and  serving  of  the  notice  in  question, 
which  notice  shall  also  contain  the  same  indications  as  are  required  in  the  visa. 

All  vessels  of  either  of  the  two  Contracting  Parties  that  should  have  entered  a  port  before 
the  siege,  blockade, 'or  investment  of  the  same  by  the  other  Power,  will  be  allowed  to  depart 
therefrom  with  their  cargoes,  without  hindrance,  arid  if  such  vessels  should  be  found  in  the  harbor 
after  surrender  of  the  place,  they  shall  not  1m»  liable  to  confiscation,  nor  their  cargoes,  but  shall 
be  restored  to  their  owners. 
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XIX.  I'.arli  one  of  the  two  High  Contracting  Parties  shall  have  the  liberty  of  having  resident 
consuls  in  the  territories  and  dominions  of  the  other,  for  the  protection  of  commerce.  These  agents 
shall  not  enter  upon  the  discharge  of  their  duties  until  they  shall  have  received  un  exequatur 
from  the  government  of  the  country  to  which  they  are  sent. 

The  latter  will,  besides,  conserve  the  right  of  determining  the  places  at  which  it  will  see  fit 
to  admit  resident  consuls.  It  is  well  understood  that,  in  this  respect,  neither  government  will 
oppose  to  the  other  restrictions  that  are  not  common  to  all  nations  in  the  two  countries. 

XX.  The  respective  consuls  and  their  chancellors  shall  enjoy  in  both  countries  the  privileges 
appertaining  to  their  offices,  such  as  exemption  from  billeting,  all  direct  taxation  of  their  persons 
or  effects  and  sumptuary  taxes,  unless,  however,  they  should  )>e  citizens  of  tho  country  of  their 
residence  or  should  become  owners  or  holders  of  real  estate;  or,  again,  should  engage"  in  trade, 
in  which  case  they  shall  be  liable  to  the  same  taxes,  charges  or  imposts  as  any  other  private 
person.  These  agents  will  also  enjoy  all  other  privileges,  exemptions  or  immunities  that  ma)' 
he  accorded,  in  their  place  of  residence,  to  agents  of  the  same  rank  of  tho  most  favored  nation. 

XXI.  The  archives  and  all  papers  generally  of  the  respective  consulates  shall  be  inviolable, 
and  thev  shall  not,  on  any  grounds  or  in  any  events,  be  seized  or  examined  by  the  local  authorities. 

XXII.  The  respective  consuls  shall  have  power,  upon  the  death  of  such  of  their  nationals 
who  may  die  without  leaving  a  will  or  appointing  executors, 

1st.  To  place  under  seal,  ex  efficio  or  at  the  request  of  parties  in  interest,  the  personal 
property  and  the  papers  of  the  deceased,  after  giving  notice  of  this  operation  to  the  proper  local 
authority;  which  will  be  permitted  to  attend,  or  even  if  it  should  see  fit,  cross  the  consul's  seals 
with  its  own,  in  which  case  the  double  seals  shall  not  be  broken  except  jointly. 

'2nd.  To  make,  also  in  the  presence  of  the  proper  local  authority,  if  the"  latter  should  see  tit 
to  be  present,  an  inventory  of  the  estate. 

3rd.  To  cause,  in  accordance  with  local  custom,  the  personal  effects  appertaining  to  the 
estate,  to  be  sold,  when  such  effects  are  likely  to  deteriorate  in  time,  or  when  the  consul  shall 
deem  such  a  sale  to  be  for  the  best  interest  of  the  heirs  of  the  deceased;  and 

4th.  To  administer  upon  and  liquidate  in  person  or  appoint,  on  their  own  responsibility,  an 
agent  for  the  purpose  of  administering  upon  and  liquidating  the  said  estate,  the  local  authorities, 
however,  having  no  right  to  intervene  in  these  latter  operations. 

But  the  said  consuls  shall  be  bound  to  cause  tho  deaths  of  their  nationals  to  bo  announced 
in  one  of  the  newspapers  published  within  their  jurisdiction,  and  shall  not  turn  the  estate  and  its 
proceeds  over  to  the  lawful  heirs  or  their  representatives  until  all  the  debts,  incurred  in  the 
country  by  the  deceased,  shall  have  been  paid,  or  after  the  expiration  of  one  year  from  the  date 
of  the  announcement  of  the  death  without  any  claim  on  the  estate  being  presented. 

XXIII.  The  respective  consuls  shall  have  exclusive  charge  of  internal  order  on  I  ward 
merchant  vessels  of  their  nation,  and  local  authorities  shall  be  permitted  to  interfere  only 
when  the  disorders  are  such  as  to  disturb  public  peace,  either  on  .shore  or  on  board  the  vessels. 
But  in  everything  concerning  harbor  regulations,  the  lading  and  unlading  of  vessels,  the  safety 
of  merchandise,  goods  and  effects,  the  citizens  of  both  States  shall  respectively  be  amenable  to 
the  laws  and  statutes  of  the  country. 

XXIV.  The  respective  consuls  shall  have  power  to  cause  deserters  from  vessels  of  their 
nation  to  be  arrested  and  sent  back  to  their  ships  or  to  their  country. 

To  that  end  they  shall  apply  in  writing  to  the  proper  local  authorities  and  will  show  proof 
by  producing  the  register  or  crew-list  of  the  vessel;  or,  if  the  vessel  should  havo  departed,  a 
duly  certified  copy  of  the  said  documents,  that  the  men  wanted  by  them  were  members  of  the 
crew.  Upon  a  request  thus  supjxtrted  there  shall  be  no  denial  of  surrender;  they  shall, 
moreover,  receive  all  possible  aid  and  assistance  in  detection,  apprehension  and  arrest  of  "the  said 
deserters,  and  the  latter  shall  be  detained  and  held  in  the  jails  of  the  country,  at  the  request 
and  expense  of  the  consuls,  until  the  said  officers  shall  have  an  opportunity  of  returning  them  to 
their  snips  or  sending  them  off.  If,  however,  there  should  be  no  such  opportunity  within  a 
period  of  three  months  from  the  day  of  the  arrest,  the  deserters  would  l»e  released"  and  could 
not  lie  again  arrested  for  the  same  cause. 

XXV.  "Whenever  there  shall  lie  no  agreement  to  the  contrary  between  the  owners,  shippers 
and  underwriters,  such  damages  as  the  vessels  of  either  country"  may  have  sustained  at  sea  on 
the  wav  to  the  respective  ports  shall  lie  adjusted  by  the  consuls  of  their  nation. 

XXVI.  All  operations  relative  to  the  salvage  of  French  vessels  wrecked  or  stranded  on  the 
coasts  of  Nicaragua  will  be  conducted  by  the  consuls  of  France;  and,  reciprocally,  the  Nicaraguan 
consuls  shall  condui  t  the  operations  relative  to  the  salvage  of  vessels  of  their  nation  wrecked  or 
stranded  on  the  coasts  of  France. 

Local  authorities  in  either  country  shall  not  intervene  except  for  the  purposes  of  maintaining 
order,  protecting  the  interests  of  the  wreckers,  if  the  latter  are  not  members  of  the  wrecked 
crews,  and  seeing  to  the  execution  of  the  dispositions  to  be  observed  in  entering  and  clearing 
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such  merchandise  as  may  l*>  saved.  In  the  absence  and  until  the  arrival  of  the  consuls  or  vice 
consuls,  the  said  load  authorities  will,  however,  he  expected  to  take  all  requisite  measures  for  the 
protection  of  the  persons  and  the  preservation  of  the  property  wrecked. 

No  customs  Unties  shall  be  collected  on  any  of  the  merchandise  saved  unless  it  should  be 
entered  for  consumption. 

XXVII.  The  Republic  of  Nicaragua  hereby  grants  to  France  and  French  subjects,  as  well 
as  to  French  property,  the  right  of  transit  between  the  Atlantic  and  Pacific  Oceans,  across  the 
territories  of  the  said  Republic,  over  all  the  ways  of  communication,  natural  or  artificial,  either 
by  laud  or  water,  now  in  existence  or  that  may  hereafter  come  into  existence,  or  be  built  under 
tne  authority  of  Nicaragua,  to  la*  used  and  enjoyed  in  the  same  manner  and  upon  the  same  terms 
by  the  two  parties  and  by  their  respective  subjects  and  citizens.  The  Republic  of  Nicaragua, 
however,  reserves  to  itself  its  full  and  entire  sovereign  rights  over  the  said  routes,  and,  in  a 
general  way,  the  Republic  of  Nicaragua  engages  to  grant  to  France  and  to  French  subjects  the 
same  rights  and  privileges,  in  every  respect,  concerning  the  transit  and  the  rates  thereof,  as  well 
as  all  other  rights,  privileges  or  advantages  whatsoever  relative  to  the  passage  or  employment 
of  troops,  or  to  any  other  purpose  that  may  bo  now  or  hereafter  granted  to  or  allowed  to  lie 
enjoved  bv  the  most  favored  nation. 

"XXVlIl.  His  Majesty,  the  Emperor  of  the  French,  engages  by  the  present  treaty  to  extend 
his  protection  overall  the  ways  of  communication  hereinbefore  designated,  and  to  guarantee  their 
neutrality  and  innocent  use. 

His  Majesty  also  agrees  to  use  his  influence  with  the  other  nations  to  induce  them  to 
guarantee  such  neutrality  and  protection.  And  the  Republic  of  Nicaragua,  for  its  part,  engages 
to  establish  a  free  port  at  each  terminus  of  one  of  the  aforesaid  ways  of  communication  between 
the  Atlantic  and  Pacific  Oceans.  No  tonnage  or  other  dues  by  the  Government  of  Nicaragua,  at 
those  ports,  shall  lie  imposed  on  or  demanded  of  French  vessels  or  effects  or  merchandise 
whatsoever,  owned  by  French  subjects  or  in  anv  other  country,  when  intended  for  !»>iia  jidt- 
transit  over  the  said  ways  of  communication  and  not  for  consumption  within  the  Republic  of 
Nicaragua,  unless  the  two  governments  should  hereafter  agree  upon  a  duty  to  be  levied  on  said 
articles.  His  Imperial  Majesty  will  also  Ijc  at  lilierty.  upon  notice  given  to  the  Government  or 
authorities  of  Nicaragua,  to  transport  troops  in  so  far  as  these  shall  be  bound  for  some  French 
possession  or  some  place  beyond  the  seas,  and  that  it  shall  not  bo  contemplated  to  use  them 
against  tho  Central  American  States  or  other  States  confederated  with  Nicaragua,  munitions  of 
war,  and  also  to  convey  criminals,  prisoners  and  convicts  with  their  escorts,  on  his  own  vessels 
or  otherwise  to  either  one  of  the  said  free  ports;  and  these  persons  shall  be  permitted  to  be 
transported  from  one  to  tho  other  of  these  ports  without  hindrance  on  the  part  of  Nicaraguan 
authorities  and  without  any  charges  or  dues  on  account  of  their  transportation  over  anv  one  of 
the  said  ways  of  communication.  And  no  other  or  higher  charges  or  dues  will  Is?  levied  for  the 
transportaUon  or  transit  of  the  persons  or  property  of  French  subjects  or  of  the  citizens  or 
subjects  of  any  other  country  than  those  that  arc  or  may  hereafter  be  levied  on  the  persons 
or  propertv  of*  citizens  of  Nicaragua. 

And  the  Republic  of  Nicaragua  grants  to  the  French  Government  the  right  to  enter  into 
contracts  with  any  individual  or  corporation  for  the  transportation  of  the  French  mails  over  the 
said  ways  of  communication  or  over  any  other  route  whatsoever  across  the  isthmus,  in  closed 
bags,  the  contents  of  which  shall  not  be  intended  for  distribution  within  the  Republic  of  Nicaragua, 
free  from  taxes  or  imposts  on  the  part  of  the  Government  of  Nicaragua;  but  such  liberty  shall 
not  bo  intended  so  as  to  enable  such  individuals  or  corporations,  by  virtue  of  said  right  to  carry 
the  mails,  also  to  carry  passengers  and  freight,  with  the  exception  of  the  employes  designated  by 
the  French  Post.  Office  Department  to  accompany  the  mails. 

XXIX.  Tho  Republic  of  Nicaragua  agrees,  if  it  should  liecome  necessary  at  any  time  to  use 
military  forces  for  tho  security  and  protection  of  life  and  property  passing  over  any  one  of 
the  aforesaid  routes,  to  use  such  forces  as  mav  lie  required  for  tho  purpose.  Rut  if  it  should, 
for  any  reason  whatsoever,  fail  to  do  so.  His  Imperial  Majesty  may,  with  tho  consent  or  at 
the  request  of  the  Government  of  Nicaragua,  or  of  tho  Minister  at 'Paris,  or  at  London,  or 
of  the  proper  local  authorities,  civil  or  military,  lawfully  designated,  use.  his  own  forces  for 
that  purpose,  but  for  no  other;  and  when  the  necessity  shall  cease  to  exist  in  the  opinion  of  the 
Government  of  Nicaragua,  the  said  forces  shall  lie  immediately  withdrawn. 

However,  in  the  exceptional  case  of  imminent  and  unforeseen  danger  to  the  life  ami  prop- 
erty of  French  subjects,  the  forces  of  His  Majesty  arc  authorized  to  extend  to  them  their 
protection  without  first  obtaining  the  previous  consent  above  mentioned. 

XXX.  It  is  understood,  however,  that  while  granting  his  protection  to  those  ways  of 
communication  and  guaranteeing  their  neutrality  and  safety.  His  Imperial  Majesty  intends,  at  all 
times,  that  such  protection  and  guarantee  are  given  conditionally  and  limy  be  withdrawn  if  His 
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Majestv  should  come  to  the  conclusion  that  the  individuals  or  corporations  contracting  for  or 
operating  those  routes  adopted  or  set  up  regulations  concerning  the  traffic  over  said  routes 
contrary  to  the  spirit  and  intent  of  the  present  treaty,  either  by  making  unfair  discriminations 
in  favor  of  the  commerce  of  any  nation  or  nations  whatsoever,  or  hv  committing  exactions,  or 
by  imposing  unreasonable  charges  on  the  mails,  passengers,  produce,  merchandise  or  other 
articles.  Such  protection  and  guarantee,  however,  shall  not  he  withdrawn  by  His  Imperial 
Majesty  without  notice  being  given,  six  months  beforehand,  to  the  Government  or  Nicaragua. 

XXXI.  And  it  is  also  understood  and  agreed  that  in  any  concession  or  contract  that  may 
lie  hereafter  made  or  concluded  by  the  Government  of  Nicaragua,  in  connection  with  the 
interoceanic  ways  of  communication  under  discussion,  or  with  any  ono  of  them,  the  rights  and 
privileges  guaranteed  by  tltis  convention  to  His  Imperial  Majesty  and  to  French  subjects, 
shall  l>e  fully  protected  and  reserved;  and  that,  if  there  should  be  in  existence,  at  this  time,  any 
concession  or  contract  of  this  nature,  possessing  a  character  of  validity,  it  is  also  understood 
that  the  guarantee  and  protection  of  His  Imperial  Majesty,  stipulated  in  Article  XXVIII  of  this 
treaty,  shall  be  held  to  be  null  and  void,  until  such  time  when  the  holders  of  such  concessions 
and  contract  shall  have  recognized  the  concessions  made  by  this  treaty  to  His  Imperial  Majesty 
and  to  French  subjects  concerning  the  interoceanic  routes,  or  any  one  of  them,  and  shall 
have  consented  to  observe  its  conditions  and  to  comply  therewith  fully,  as  if  the  said  conditions 
had  been  inserted  in  their  original  concessions  or  contracts.  After  such  acknowledgment  and 
recognition,  the  said  guarantee  and  protection  will  go  into  full  effect.  It  is  well  understood 
that  nothing  herein  stated  shall  be  construed  in  favor  or  to  the  detriment  of  the  validity  of  any 
one  of  such  contracts. 

XXXII.  Ten  years  after  the  completion  of  a  canal,  railroad  or  any  other  way  of  communi- 
cation across  the  territory  of  Nicaragua,  from  the  Atlantic  to  the  Pacific  Ocean,  the  corporation 
that  may  have  built  or  be  in  possession  of  the  said  ways  of  communication  shall  not  be  allowed 
to  distribute  among  its  stockholders,  directly  or  indirectly,  by  issuing  new  stock,  paying  divi- 
dends or  otherwise  more  than  15  per  centum  per  annum  of  in  that  proportion  from  the  proceeds 
of  the  charges  collected.  And  whenever  such  cliarges  shall  reach  a  higher  amount,  they  shall  be 
reduced  to  the  rate  of  15  per  centum  per  annum. 

XXXIII.  It  is  understood  that  nothing  in  the  present  treaty  is  to  be  construed  so  as  to 
affect  the  claim  of  the  Government  and  citizens  of  the  Republic  of  Costa  Rica  to  free  passage 
for  their  persons  and  property  on  the  San  Juan  River  from  and  to  the  Ocean. 

XXXIV.  It  is  expressly  agreed  between  the  two  High  Contracting  Parties  that,  apart  from 
the  foregoing  stipulations,  the  diplomatic  and  consular  agents,  the  citizens  of  all  classes,  the 
vessels  and  merchandise  of  either  of  the  two  States,  shall  enjoy,  of  right,  in  the  other  the  same 
exemptions,  privileges  and  immunities  whatsoever  as  shall  have  been  or  may  eventually  l>e  con- 
ceded to  the  most  favored  nation;  and  this  gratuitously  if  the  concession  be  gratuitous  or  upon 
the  same  consideration,  if  the  concession  be  conditional. 

XXXV.  His  Majesty,  the  Emperor  of  the  French,  and  the  Republic  of  Nicaragua,  wishing 
to  make  the  relations  that  will  be  established  between  the  two  Powers  by  virtue  of  the  present 
treaty  of  Amity,  Navigation  and  Commerce  as  durable  arid  as  sound  as  circumstances  will  permit, 
have  solemnly  declared  they  agree  upon  the  following  points: 

1st.  The  present  treaty  shall  continue  in  force  for  20  years  counted  from  the  day  of  the 
exchange  of  the  ratifications,  and  if,  12  months  before  the  expiration  of  that  time  neither  of  the 
High  C  ontracting  Parties  shall  have  announced,  through  an  official  declaration,  its  intention  to 
terminate  its  effects,  the  said  treaty  shall  again  remain  binding  for  one  year,  and  so  on,  until  the 
expiration  of  12  months  following  the  above  mentioned  official  declaration,  whatever  the  time 
at  which  the  hitter  may  have  been  made. 

It  is  well  understood  that  should  this  declaration  l>e  made  by  either  of  the  Contracting 
Parties,  only  the  provisions  of  the  treaty  relating  to  commerce  and  navigation  would  be 
considered  as  abrogated  and  annulled;  hut  that,  as  regards  the  articles  concerning  the  relations 
of  peace  and  amity,  the  treaty  shall  nevertheless  remain  binding  on  the  two  Powers. 

2nd.  If  one  or  more  subjects  or  citizens  of  the  one  or  the  other  Party  should  infringe  any  of 
the  articles  embodied  in  the  present  treaty,  the  said  subjects  or  citizens  shall  be  personally 
responsible  therefor,  and  the  good  harmony  and  reciprocity  shall  not,  on  that  account,  be  inter- 
rupted between  the  two  nations  which  mutually  engage  not  to  protect  the  offender  in  any  way; 
if  one  of  the  articles  contained  in  the  present  treaty  should,  unhappily,  happen  to  be  violated 
or  infringed,  it  is  expressly  agreed  that  the  party  that  shall  have  remained  true  thereto  shall  first 
mi  bin  it  to  the  other  a  statement  of  the  facts,  together  with  a  request  for  reparation,  supported 
with  the  documents  and  evidence  necessary  to  show  that  its  grievance  is  well  founded,  and  it 
shall  not  authorize  reprisals  or  itself  engage*  in  hostilities  unless  the  reparation  sought  by  it  shall 
have  been  denied  or  arbitrarily  deferred. 
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XXXVI.  And  in  the  event  of  its  being  expedient  and  useful,  for  the  greater  promotion  of 
good  harmony  between  the  two  High  Contracting  Parties,  and  for  the  prevention  of  any  kind  of 
difficulties  in  the  future,  to  propose  or  to  add  a  few  articles  to  this  treaty,  it  is  agreed  that  both 
the  Powers  shall,  without  the  least  delay,  apply  themselves  to  negotiating  and  stipulating  such 
articles  as  may  lie  wanting  in  the  said  treaty,  and  be  deemed  to  be  mutually  advantageous,  and 
that  the  said'artieles  after  lieing  agreed  to  and  duly  ratified,  shall  become' part  of  the  present 
treaty  of  Amity,  Commerce  and  Navigation. 

XXXVII.  The  present  treaty,  consisting  of  37  articles,  shall  be  ratified  by  His  Majeslv, 
the  Kmperor  of  the  French,  and  by  the  Government  of  the  Republic  of  Nicaragua,  and  the 
ratifications  thereof  shall  bo  exchanged  at  Paris,  at  Managua,  or  at  Washington,  within  the 
period  of  y  months  or  sooner  if  possible. 

In  faith  whereof  the  Plenipotentiaries  have  signed  it  and  affixed  their  seals  hereunto. 
Done  in  Washington,  iu  duplicate,  on  the  12th  day  of  April  of  the  Year  of  Grace,  1855*. 


fit] 


Maximo  Jekez. 
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TREATIES  MADE  OR  NEGOTIATED  BY  NICARAGUA  WITH  OTHER  COUNTRIES, 


Spain.  July  25,  1850  (42  British  and  Foreign  State  Papers,  p.  1200). 

Belgium,  Slay  IX,  1858  (49  British  and  Foreign  State  Papers,  p.  517). 

France,  April  11,  1859,  ratified  in  1860  (50  British  and  Foreign  State  Papers,  p.  3G3). 

Great  Britain,  January  28,  18«0  (5u  British  and  Foreign  State  Papers,  p.  SHI). 

Great  Britain,  February  11,  1860  (50  British  and  Foreign  State  Papers,  p.  106). 

Termination  of  same  (78  British  and  Foreign  State  Papers,  p.  562). 

Italy,  March  6,  1868  (58  British  and  Foreign  State  Papers,  p.  539). 

United  States,  June  21,  1867.  ratified  in  1868  (Compilation  of  Treaties,  65th  Cong.,  3d  seas. 
II.  Doe.  276,  p.  455). 

United  States,  December  1,  1884,  not  ratified  (55th  Cong.,  2d  MM.,  S.  Doc.  291,  p.  24)). 
Costa  Rico,  June  18.  1869  (61  British  and  Foreign  State  Papers,  p.  1144). 
Costa  Rica,  ratified  November  9,  1809  (70  British  and  Foreign  State  Papers,  p.  258). 
Germany,  February  4.  1896  (73  Marten's  Treaties  with  all  Nations,  p.  232). 
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CONVENTION  AS  TO  SHIP-CANAL  CONNECTING  ATLANTIC  AND  PACIFIC  OCEANS,  1850. 

[Cln  j-lon-Bulwi-r  Treaty.) 


Concluded  April  19, 1850;  ratification  advised  by  the  Senate  Mav  S3,  1850;  ratified  by  the  Presi- 
dent May  23, 1850;  ratifications  exchanged  'July  4.  1850;  proclaimed  July  5.  1850.  (Treaties 
and  Conventions,  1889,  p.  440.) 

Articim. 

I.  Declaration  as  to  control  of  canal,  occupation  of  terri-  i      V.  Guarantee  of  neutrality. 


tory,  am)  commercial  advantage*. 
II.  Neutrality  of  canal  in  caw  of  war. 

III.  Protection  of  construction. 

IV.  Mutual  influence  to  facilitate  construction, 


VI.  Cooperation  of  other  State*. 
VII.  Mutual  encouragement  to  speedy  construction. 
VIII.  Protection  to  other  r~ 
IX.  Ratification. 


The  United  States  of  America  and  Her  Britannic  Majesty,  being  desirous  of  consolidating 
the  relations  of  amity  which  so  happily  subsist  between  them,  by  setting  forth  and  fixing  in  a 
Convention  their  views  and  intentions  with  reference  to  any  means  of  communication  by  Ship 
Canal,  which  mav  be  constructed  between  the  Atlantic  and  Pacific  Oceans  by  the  way  of  the 
River  San  Juan  Je  Nicaragua  and  either  or  both  of  the  Lakes  of  Nicaragua  or  Managua,  to  any 
port  or  place  on  the  Pacific  Ocean, — The  President  of  the  Cnited  States  has  conferred  full  powers 
on  John  M.  Clayton,  Secretary  of  State  of  the  United  States;  and  Her  Britannic  Majesty  on 
the  Kight  Honourable  Sir  Henry  Lytton  Bulwer,  a  Member  of  Her  Majesty's  Most  Honourable 
Privy  Council,  Knight  Commander  of  the  Most  Honourable  Order  of  the  Bath,  and  Envoy  Extra- 
ordinary and  Minister  Plenipotentiary  of  Her  Britannic  Majesty  to  the  l'nited  States,  for  the 
aforesai'd  purpose;  and  the  . said  Plenipotentiaries  having  exchanged  their  full  powers,  which  were 
found  to  be  in  proper  form,  have  agreed  to  the  following  articles. 

Article  I. 


The  Governments  of  the  United  States  and  Great  Britain  hereby  declare,  that  neither  the  one 
nor  the  other  will  ever  obtain  or  maintain  for  itself  any  exclusive  control  over  the  said  Ship  Canal; 
agreeing  that  neither  will  ever  erect  or  maintain  any  fortifications  commanding  the  same,  or  in 
the  vicinity  thereof,  or  occupy,  or  fortify,  or  colonize,  or  assume  or  exercise  any  dominion  over 
Nicaragua!  Costa  Rica,  the  Mosquito  Coast,  or  any  part  of  Central  America:  nor  will  either  make 
use  of  any  protection  which  either  affords  or  may  afford,  or  any  alliance  which  either  has  or  may 
have,  to  or  with  any  State  or  People  for  the  purpose  of  erecting  or  maintaining  any  such  forti- 
fications, or  of  occupving,  fortifying,  or  colonizing  Nicaragua,  Costa  Rica,  the  Mosquito  Coast, 
or  any  part  of  Central  America,  or  of  assuming  or  exercising  dominion  over  the  same;  nor  will 
the  I  nited  States  or  Great  Britain  take  advnntage  of  any  intimacy,  or  use  any  alliance,  con- 
nection or  influence  that  either  may  possess  with  any  State  or  Government  through  whose  terri- 
tory the  said  Canal  may  pass,  for  the  purpose  of  acquiring  or  holding,  directly  or  indirectly,  for 
the  citizens  or  subjects  of  the  one.  any  rights  or  advantages  in  regard  to  commerce  or  navigation 
through  the  said  canal  which  shall  not  be  offered  on  the  same  terms  to  the  citizens  or  subjects 
of  the  other. 

Akticlk  II. 

Vessels  of  the  Unit-ed  States  or  Great  Britain,  traversing  the  said  Canal  shall,  in  case  of  war 
between  the  contracting  parties,  be  exempted  from  blockade,  detention  or  capture,  by  either  of 
the  belligerents;  and  this  provision  shall  extend  to  such  a  distance  from  the  two  ends  of  the  said 
Canal  as  may  hereafter  be  found  expedient  to  establish. 
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Article  III. 


In  order  to  secure  the  construction  of  the  said  Canal,  the  contracting  parties  engage  that,  if 
any  such  Canal  shall  be  undertaken  upon  fair  and  equitable  terms  by  any  parties  having  the 
authority  of  the  local  Government  or  (tovernments  through  whose  territory  the  same  may  pass, 
then  the"  persons  employed  in  making  the  said  Canal  and  their  property  used,  or  to  be  used,  for 
that  object,  shall  be  protected,  from  the  commencement  of  the  said  Canal  to  its  completion,  by 
the  Governments  of  the  United  States  and  (heat  Britain,  from  unjust  detention,  confiscation, 
seizure  or  any  violence  whatsoever. 

Article  IV. 

The  contracting  parties  will  use  whatever  influence  they  respectively  exercise,  with  any 
Stato,  States  or  Governments  possessing,  or  claiming  to  possess,  any  jurisdiction  or  right  over 
the  territory  which  the  said  Canal  shnll  traverse,  or  which  shall  lie  near  the  waters  applicable 
thereto;  in  order  to  induce,  such  States,  or  Governments,  to  facilitate  the  construction  of  the 
said  Canal  by  every  means  in  their  power:  and  furthermore,  the  United  States  and  Great  Britain 
agree  to  use  their  good  offices,  wherever  or  however  it  may  be  most  expedient,  in  order  to 
procure  the  establishment  of  two  free  Port*,— one  at  each  end  of  the  said  Canal. 

Article  V. 

The  contracting  parties  further  engage  that,  when  the  said  Canal  shall  have  been  completed 
they  will  protect  it  from  interruption,  seizure  or  unjust  confiscation,  and  that  they  will 
guarantee  the  neutrality  thereof,  so  that  the  said  Canal  may  forever  be  open  and  free,  and  the 
capital  invested  therein,  secure.  Nevertheless,  the  Governments  of  the  United  States  and  Great 
Britain,  in  according  their  protection  to  the  construction  of  the  said  Canal,  and  guaranteeing  its 
neutrality  and  security  when  completed,  always  understand  that,  this  protection  and  guarantee 
are  granted  conditionally,  and  may  be  withdrawn  bv  both  Governments,  or  either  Government, 
if  both  Governments  or  either  Government,  should  deem  that  the  persons  or  company,  under- 
taking or  managing  t  he  same,  adopt  or  establish  such  regulations  concerning  the  traffic  thereupon, 
as  are  contrary  to  the  spirit  and  intention  of  this  Convention, — either  bv  making  unfair  discrimi- 
nations in  favor  of  the  commerce  of  one  of  the  contracting  parties  over  the  commerce  of  the  other, 
or  by  imposing  oppressive  exactions  or  unreasonable  tolls  upon  passengers,  vessels,  goods,  wares, 
merchandise,  or  other  articles.  Neither  party,  however,  shall  withdraw  the  aforesaid  protection 
and  guarantee,  without  first  giving  six  month's  notice  to  the  other. 

Article  VI. 

The  contracting  parties  in  this  Convention  engage  to  invite  every  State  with  which  Iwth  or 
either  have  friendly  intercourse,  to  enter  into  stipulations  with  them  similar  to  those  which 
thev  have  entered  into  with  each  other;  to  the  end  that  all  other  States  may  share  in  the  honor 
and"  advantage  of  having  contributed  to  a  work  of  such  general  interest  ancl  importance  as  the 
(.'anal  herein  contemplated.  And  the  contracting  parties  likewise  agree  that,  each  shall  enter 
into  Treaty  stipulations  with  such  of  the  Central  American  States,  as  they  may  deem  advis- 
able, for  the  purpose  of  more  effectually  carrying  out  the  great  design  of  this  Convention, 
namely, —that  of  constructing  and  maintaining  the  said  Canal  as  a  ship-communication  between 
the  two  Oceans,  for  the  benefit  of  mankind,  on  equal  terms  to  all,  and  of  protecting  the  same; 
and  they,  also,  agree  that,  the  good  offices  of  either  shall  be  employed,  when  requested  by  the 
other,  in  aiding  and  assisting  the  negotiations  of  such  Treaty  stipulations;  and,  should  any  differ- 
ences arise'  as  to  right  or  property  over  the  territory  through  which  the  said  Canal  shall  pass, — 
between  the  States  or  Governments  of  Central  America,—  and  such  differences  should,  in  any 
wav,  ini|)ede  or  obstruct  the  execution  of  the  said  (.'anal,  the  Governments  of  the  United  States 
ancl  Great  Britain  will  use  their  good  offices  to  settle  such  differences  in  the  manner  best  suited 
to  promote  the  interests  of  the  said  Canal,  and  to  strengthen  the  bonds  of  friendship  and  alliance 
which  exist  In'tween  the  contracting  parties. 

Article  VII. 

It  being  desirable  that  no  time  should  be  unnecessarily  lost  in  commencing  and  constructing 
the  said  Canal,  the  Governments  of  the  United  States  and  Groat  Britain  determine  to  give 
their  support  and  encouragement  to  such  persons,  or  company,  as  mav  first  offer  to  commence 
the  same,  with  the  necessary  capital,  the  consent  of  the  local  authorities,  and  on  such  princi- 
ples as  accord  with  the  spirit  and  intention  of  this  Convention;  and  if  any  persons,  or  company, 
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should  already  have,  with  any  State  through  which  the  proposed  Ship-Canal  may  pass,  a  contract 
for  the  construction  of  such  a  canal  a*  that  specified  in  this  Convention, — to  the  stipulations  of 
which  contract  neither  of  the  contracting  parties  in  this  convention  have  any  just  cause  to 
object,— and  the  said  persons,  or  company,  shall,  moroover,  have  made  preparations  and  expended 
time,  money,  and  trouble  on  the  faith  of  such  contract,  it  is  hereby  agreed  that  such  persons, 
or  company,  shall  have  a  priority  of  claim  over  every  other  person,  persons,  or  company  to  the 
protection  of  the  Government*  of  the  United  State*  and  Great  Britain,  and  be  allowed  a  year, 
from  the  date  of  the  exchange  of  the  ratifications  of  this  Convention  for  concluding  their 
arrangements,  and  presenting  evidence  of  sufficient  capital  subscribed  to  accomplish  the  contem- 
plated undertaking;  it  being  understood,  that  if,  at  the  expiration  of  the  aforesaid  period,  such 
persons,  or  company  be  not  able  to  commence  and  carry  out  the  proposed  enterprise,  then  the 
Governments  of  the"  United  States  and  Great  Britain  shall  be  free  to  afford  their  protection  to 
any  other  persons,  or  company,  that  shall  be  prepared  to  commence  and  proceed  with  the  con- 
struction of  the  Canal  in  question. 

Article  VIII. 

The  Governments  of  the  United  States  and  Great  Britain  having  not  only  desired  in  entering 
into  this  Convention,  to  accomplish  a  particular  object,  but,  also,  to  establish  a  general  principle,  i 
they  hereby  agree  to  extend  their  protection,  by  Treaty  stipulations,  to  any  other  practicable 
communications,  whether  by  Canal  or  rail-way,  across  the  Isthmus  which  connects  ?{orth  and 
South  America;  and.  especially  to  the  interoceanic  communications, — should  the  same  prove  to 
be  practicable,  whether  by  Canal  or  rail-way, — which  are  now  proposed  to  be  established  by  the 
way  of  Tehuantepec,  or  Panama.  In  granting,  however,  their  joint  protection  to  any  such  Canals 
or  rail-ways,  as  are  by  this  Article  specified,  it  is  always  understood  by  the  United  States  and 
Great  Britain,  that  the  parties  constructing  or  owning  the  same,  shall  impose  no  other  charges  I 
or  conditions  of  traffic  thereupon,  than  the  aforesaid  Governments  shall  approve  of,  as  just  and 
equitable;  and,  that  the  same  Canals  or  rail-ways,  being  open  to  the  citizens  and  subjects  of  the 
United  States  and  Great  Britain  on  equal  terms,  shall,  also,  he  open  on  like  terms  to  the  citizens 
and  subjects  of  every  other  State  which  is  willing  to  grant  thereto,  such  protection  as  the  United 
States  and  Great  Britain  engage  to  afford. 

Article  IX. 

The  ratifications  of  this  Convention  shall  he  exchanged  at  Washington,  within  six  months 
from  this  day,  or  sooner,  if  passible. 

In  faith  whereof,  we,  the  respective  Plenipotentiaries,  have  signet!  this  (.Convention,  and 
have  hereunto  affixed  our  Seals. 

Done,  at  Washington,  the  nineteenth  dav  of  April,  Anno  Domini  one  thousand  eight  hundred 
and  fifty. 

John  M.  Clayton  [seal] 
Henry  Lytton  Bulwer  [seal] 
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CONCESSION  AND  DECREES  OF  THE   REPUBLIC  OF   NICARAGUA    TO  THE  NICARAGUA 

CANAL  ASSOCIATION  OF  NEW  YORK. 


The  President  of  the  Republic  to  the  inhabitant*  thereof: 
Know  3-c  that  Congress  has  ordered  as  follows: 

The  senate  and  chaml>er  of  deputie*  of  the  Republic  of  Nicaragua  do  hereby  decree — 
Only  Artici.k.  The  contract  for  a  maritime  interoceanic  canal  entered  Into  the  23rd  of 
March,  ult.,  between  Dr.  Adan  Cardenas,  commissioned  especially  by  the  supremo  government, 
and  Mr.  A.  G.  Menocal,  member  and  representative  of  the  Nicaragua  Canal  Association  organ- 
ized in  New  York,  is  hereby  ratified.  This  contract  shall  be  a  law  of  the  Republic  if  Mr. 
Menocal  accepts  it  as  soon  as  he  be  notified,  with  the  following  modifications  and  upon  the 
following  terms: 

The  undersigned,  Adan  Cardenas,  commissioner  of  the  Government  of  the  Republic,  party 
of  the  first  part,  and  Anieeto  G.  Menocal,  representative  of  the  Nicaragua  Canal  Association, 
party  of  the  second  part,  both  having  sufficient  power,  have  entered  into  the  following  con- 
tract for  the  excavation  of  an  interoceanic  canal  through  the  territory  of  Nicaragua: 

Article  I. 

The  Republic  of  Nicaragua  grants  the  aforesaid  Nicaragua  Canal  Association,  and  Mr.  A.  G. 
Menocal.  representative  of  the  said  association,  accepts  on  its  behalf,  for  the  purposes  set  forth 
in  article  7,  the  exclusive  privilege  to  excavate  and  operate  a  maritime  canal  across  its  territory, 
between  the  Atlantic  and  Pacific  Oceans. 

Article  II. 

The  canal  shall  be  of  sufficient  dimensions  for  the  free  and  commodious  passage  of  vessels 
of  the  same  size  as  the  large  steamers  used  for  ocean  navigation  in  Europe  and  America,  provided 
that  no  locks  used  in  said  work  shall  be  less  than  five  hundred  ana  fifty  (550)  feet  in  length 
and  thirty  feet  in  depth. 

Artici.k  III. 

The  State  declares  this  work  to  be  one  of  public  utility. 

Artici.k  IV. 

The  duration  of  the  present  privilege  shall  be  for  ninety-nine  (JW)  years,  to  be  counted 
from  the  day  the  canal  shall  bo  opened  to  universal  traffic.  During  the  aforesaid  period  the 
company  shall  have  the  right  to  construct  and  operate  a  railway  along  the  whole  extent  of  the 
canal,  or  those  parts  of  the  same  that  may  be  considered  convenient  for  the  better  service 
and  operation  of  the  said  work. 

Article  V. 

The  State  binds  itself  not  to  make  any  subsequent  concession  for  the  opening  of  a  canal 
between  the  two  oceans  during  the  term  of  the  present  concession,  and  also  to  abstain  from 
granting  a  concession  for  a  railroad,  such  as  might  compete  with  the  canal  for  the  transportation 
of  merchandise,  during  the  same  period;  but  nothing  in  this  article  shall  prevent  the  Govern- 
ment of  Nicaragua  from  constructing  or  permitting  the  construction  of  such  railways  as  it  may 
deem  advisable  for  commerce  and  internal  traffic.  Said  Government  also  to  have  the  right  to 
construct  or  permit  the  construction  of  an  interoceanic  railway,  if  in  course  of  time  it  be  demon- 
strated that  the  canal  is  not  sufficient  to  satisfy  the  demands  of  the  traffic  of  all  nations. 

MS 
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The  grantee  coinjmny  shall  have  the  right  to  establish  such  telegraph  lines  as  it  may  deem 
necessary  for  the  construction,  management,  and  operation  of  the  canal.  The  Government 
shall  have  the  right  to  occupy  these  Tines  for  the  public  service  without  any  remuneration  to 
the  company. 

Article  VI. 

The  Government  of  the  Republic  declares,  during  the  term  of  this  concession,  the  ports  at 
each  extremity  of  the  canal,  and  the  canal  itself,  from  sea  to  sea  to  lie  neutral,  and  that  conse- 
quently the  transit  through  the  canal  in  ease  of  war  between  two  powers  or  between  one  or  more 
and  Nicaragua  shall  not  be  interrupted  for  such  cause;  and  that  merchant  vessels  and  individuals 
of  all  nations  of  the  world  may  freely  enter  the  |Hirts  and  pass  through  the  canal  without  moles- 
tation or  detention. 

In  general,  all  vessels  may  pass  through  the  canal  freely,  without  distinction,  exclusion,  or 
preference  of  persons  or  nationality,  provided  that  they  pay  the  dues  and  observe  the  regula- 
tions established  by  the  grantee  company  for  the  use  of  the  said  canal  and  it*  dependencies. 
The  transit  of  foreign  troops  and  vessels  of  war  will  tie  subjected  to  the  prescriptions  relating 
to  the  same  established  by  treaties  lietween  Nicaragua  and  other  powers  or  by  international 
law.  But  entrance  to  the  canal  will  be  rigorously  prohibited  to  vessels  of  war  of  such  powers 
as  may  be  at  war  with  Nicaragua  or  with  any  other  of  the  Central  American  Republics. 

Nicaragua  will  endeavor  to  obtain  from  the  powers  that  are  to  guarantee  the  neutrality,  that 
in  the  treaties  that  shall  lie  made  for  that  purpose,  they  shall  agree  also  to  guarantee  a  zone 
of  land  parallel  to  the  canal  and  also  a  maritime  zone  in  both  oceans,  the  dimensions  of  which 
will  be  determined  in  such  treaties. 

Article  VII. 

This  present  agreement,  with  all  its  charges  and  advantages,  shall  be  the  object  of  a  com- 
pany of  execution  in  agreement  with  Articles  I,  X,  and  those  following  thereafter. 

.Said  company  shall  be  the  grantee,  and  whenever  said  name  is  used  in  this  present  contract, 
reference  is  made"  to  it. 

Article  VIII. 

The  present  concession  is  transferable  only  to  such  company  of  execution  as  shall  be 
organized  by  the  Nicaragua  Canal  Association,  and  in  no  case  to  Governments  or  to  foreign 
public  powers.  Nor  shall  the  company  cede  to  an}'  foreign  Government  any  part  of  the  lands 
granted  to  it  by  this  contract;  but  it  may  make  transfers  to  private  parties  under  the  same 
restriction. 

The  Republic  of  Nicaragua  cannot  transfer  its  rights  or  shares  by  selling  them  to  any 
Government. 

Article  IX. 

The  people  of  all  nations  shall  be  invited  to  contribute  the  necessary  capital  to  the  enterprise, 
and  it  shall  be  sufficient  for  the  fulfillment  of  this  requirement  to  publish  an  advertisement  for 
thirty  (30)  consecutive  days  in  one  of  the  principal  daily  papers  of  each  of  the  cities  New  York. 
London,  and  Paris. 

The  capital  stock  of  the  final  company  shall  be  composed  of  shares,  bonds,  or  obligations  of 
any  other  kind,  in  such  proportion  as  it  may  deem  convenient.  The  issue  and  transfer  of  these 
obligations  shall  be  exempt  from  stamp  dues  and  from  any  other  imposts  or  taxes  established  or 
that  may  be  hereafter  established  in  the  Republic. 

Of  "the  c  apital  with  which  the  commny  shall  organize,  and  which  it  proposes  to  distribute 
among  the  different  countries  interested  in  the  enterprise,  there  shall  l»e  reserved  at  least  five  (5) 
per  cent  for  the  Central  American  Government  and  citizens  that  may  desire  to  subscribe. 

As  soon  as  the  company  is  ready  to  open  suliscription  liooks  it  shall  advise  the  Government 
of  Nicaragua,  which  will  invite  the  other  Governments  and  through  them  private  parties  to  sub- 
scribe. All  such  shares  not  taken  within  six  months,  following  the  date  on  which  the  Govern- 
ment shall  have  been  advised  of  that  circumstance,  shall  remain  subject  to  the  free  disposition  of 
the  company. 

Article  X. 

The  company  shall  lie  organized  in  the  manner  and  under  the  conditions  generally  adopted 
for  such  companies.  Its  principal  office  shall  be  in  New  Vork,  or  where  it  may  lie  deemed  moat 
convenient,  and  it  may  have  branch  offices  in  the  different  countries  of  Europe  and  America, 
where  it  may  consider  it  expedient. 
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Its  name  shall  bo  the  "  Maritime  Canal  Company  of  Nicaragua,"'  and  its  board  of  directors 
shall  be  composed  of  persons,  one-half  at  least  of  thetu,  shall  be  chosen  from  the  promoters  who 
may  yet  preserve  their  quality  as  such. 

Article  XI. 

The  Government  of  Nicaragua  in  its  character  of  shareholder  in  the  company  of  execution, 
as  hereinafter  provided,  shall  have  the  perpetual  right  of  naming  one  director,  who  shall  bo  an 
integral  part  of  the  Iward  of  directors  of  the  company,  with  all  the  rights,  privileges,  and  advan- 
tages conferred  upon  them  by  the  statutes  of  the  company  and  the  laws  of  the  country  under 
which  it  shall  organize. 

The  Government  shall  also  have  the  right,  in  its  aforesaid  capacity  of  shareholder,  to  take 
part  in  such  elections  as  the  company  may  hold. 

Article  XII. 

The  company  is  bound  to  keep  a  representative  in  Nicaragua  vested  with  all  powers  neces- 
sary for  the  proper  conduct  of  the  service  and  for  the  transaction  of  its  business  with  the 
Government. 

Article  XIII. 

The  canal  will  follow  the  valley  of  the  River  San  Juan  to  Lake  Nicaragua,  through  which 
will  be  designated  the  moot  convenient  route  for  communication  with  the  Pacific  Ocean.  In 
any  event,  the  company  shall  have  the  most  ample  freedom  to  select  the  route  which  it  considers 
most  convenient  between  the  two  oceans,  for  the  excavation  of  the  canal  and  its  dependencies  and 
its  ports,  particularly  those  serving  for  entrance  and  exit  on  both  oceans.  The  company  shall 
have  the  same  liberty  to  adopt  the  route  which  may  be  deemed  most  advantageous  and  econom- 
ical for  the  construction  of  the  canal,  after  the  final  survey  by  a  commission  of  competent  engineers. 

However,  should  the  company,  after  the  survey  of  the  river  San  Juan,  find  it  necessary  to 
abandon,  in  any  place,  the  bed  of  the  river,  and  cut  a  lateral  canal,  the  Government  of  Nicaragua 
reserves  the  right  of  requiring  from  the  companv  the  duty  of  establishing  a  communication 
between  the  part  of  the  San  Juan,  not  used  for  canal  purposes,  and  the  dividing  level  of  the  canal, 
by  means  of  a  lock,  or  a  scries  of  locks,  suitable  for  the  navigation  of  ships  of  six  feet  draft. 
As  soon  as  the  final  plans  are  adopted  and  laid  l»efore  the  Government,  it  shall  notify  the  company 
within  one  month  after  their  receipt  whether  or  not  they  meet  with  its  approval/in  order  tha"t 
the  company  may  proceed  in  accordance  therewith.  It  Is  understood  that  this  duty  does  not  in 
any  manner  compel  the  company  to  place  or  maintain,  in  navigable  condition  for  small  craft,  the 
lower  part  of  the  river  which  these  locks  may  be  intended  to  place  in  communication  with  the  canal. 

Article  XIV. 

Within  three  year  ,  to  be  counted  from  the  commencement  of  the  work  upon  the  Inter- 
oceanic  Canal,  the  companv  shall,  at  its  own  expense,  construct  a  navigable  canal  between  Lake 
Managua  and  the  navigable  part  of  the  Tipitapa  River,  near  Pasquier,  of  sufficient  dimensions  to 
admit  of  the  free  passage  of  vessels  drawing  six  feet  and  of  150  feet  in  length.  When  completed 
this  canal  shall  be  taken  possession  by  the  Government  of  Nicaragua,  and  will  lie,  after  that  date, 
the  property  of  the  Republic,  which,  by  virtue  of  its  ownership,  shall  be  bound  to  bear  all 
expenses  required  in  the  future  for  the  service,  maintenance,  repair,  and  operation  of  the  canal. 
But  the  company  shall  have  the  right  to  make  use  of  it  for  all  purposes  useful  for  the  maritime 
canal  enterprise,  and  to  pass  through  it  freely  with  its  vessels,  and  those  belonging  to  contractors 
employed  in  the  service  of  the  Interoceanic  Canal,  during  the  term  of  this  concession,  without 
being  subject  to  any  charge  whatever,  or  to  pay  tolls  or  contributions  of  any  kind  to  the  Gov- 
ernment of  Nicaragua  or  to  any  person  or  company  I  hat  may,  through  any  cause,  be  in  charge 
of  the  administration  and  operation  of  the  work  and  its  dependencies. 

The  Government  of  Nic  aragua  will  place  at  the  disposal  of  the  comjiany.  free  of  all  expenses 
and  charges,  all  the  lands  that  may  be  required,  as  well  as  the  materials' found  thereon,  or  on 
those  belonging  to  the  Government  and  that  may  1m>  utilised  by  the  company  in  the  execution 
of  this  work. 

Article  XV. 

All  expenditures  for  surveys,  construction,  maintenance,  and  operation  of  the  Interoceanic 
Maritime  Canal  shall  be  borne  by  the  concessionary  company,  without  any  subvention  in  money 
nor  guaranty  of  interest,  on  the  part  of  the  Republic,  nor  other  concessions  than  those  specified 
in  the  present  agreement. 
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Artic-lk  XVI. 

The  Company  shall  construct,  at  its  expense,  and  maintain,  in  good  condition,  two  large 
ports,  one  in  the  Atluntic  and  one  in  the  Pacific,  to  serve  as  termini  of  the  canal,  each  of  them 
to  have  a  lighthouse  of  tho  tirst  order.  It  shall  also  construct  at  the  two  points  on  the  borders 
of  the  lake,  whore  tho  canal  disembogues,  two  ports  of  lesser  size,  with  the  respective  lighthouses. 

The  company  is  also  obliged  to  maintain  and  improve  said  ports  by  means  of  dredgc-s,  dikes, 
piers,  embankments,  or  any  other  works  it  may  deem  advisable,  having  always  in  view  the  good 
service  of  the  traffic  through  the  canal. 

It  may,  for  this  purpose,  select  on  the  coasts  of  the  two  oceans,  wi.hin  the  territory  of 
Nicaragua,  the  localities  which  the  surveys  made  indhatc  as  preferable. 

Akticlk  XVII. 

All  the  space  necessary,  whether  on  the  main  land,  in  the  lake,  and  its  islands,  at  the  ports, 
roadsteads,  or  rivers  of  the*  two  oceans,  for  the  establishment  of  the  canal,  its  paths,  and  eml  «nk- 
ments,  for  depositing  the  materials  from  the  excavations,  and  cuttings  for  the  necessary  spaces  to 
be  occupied  by  water  after  raising  the  dams  which  are  to  be  constructed  in  the  bed  of  tho  river, 
for  all  necessary  deviations  of  streams,  as  well  as  for  reservoirs,  dikes,  spaces  about  the  locks, 
stations,  lights  and  beacons,  storehouses,  buildings  and  workshops,  deposits  for  materials,  and 
also  all  those  spaces  necessary  for  the  routes,  service  railways,  and  canals  of  the  same  nature 
for  the  transportation  of  the  materials  to  the  lino  of  the  work  and  for  feeders  for  the  canal;  in 
short,  all  lauds  and  places  necessary  to  the  construction  and  operation  of  tho  canal,  as  laid  down 
in  the  drawings  and  plans  made  by  the  engineers  of  the  company,  shall  be  placed  at  the  disposal 
of  the  company  by  the  State,  under  the  conditions  set  forth  m  the  following  articles. 

Article  XVIII. 

Said  lands  belonging  to  the  State  will  be  given  to  the  company  without  any  compensation 
whatever;  and,  with  regard  to  those  belonging  to  private  parties,  the  State  charges  itself  with 
their  expropriation  if  the  company  so  request*.  The  compensation  which  may  be  required  in 
this  case  shall  be  paid  by  the  company. 

Article  XIX. 

In  all  relating  to  the  appropriation  that  may  bo  made  in  conformity  with  the  preceding 
article,  the  company  shall  enjoy  all  the  immunities  and  privileges  which  the  laws  of  the  country 
accords  to  the  State;  so  that  In  no  case  shall  the  company  be  obliged  to  pay  more  than  the 
State  would  under  similar  circumstances. 

Article  XX. 

The  Government  obliges  itself  to  place  the  company,  within  six  months  after  its  request, 
in  possession  of  up  to  one  thousand  (1,000)  manzanas  of  land  between  the  lake  and  the  Pacific, 
at  such  places  as  the  company  shall  designate,  but  they  are  to  serve  exclusively  for  cutting  the 
canal,  its  havens,  ports,  and  other  accessory  works.  The  Government  shall  on  its  own  account 
cause  the  necessary  expropriation  to  be  made,  and  the  company  shall  pay  to  it  for  all  indemnity 
tho  sum  of  fifty  thousand  dollars  (160,000.00)  American  gold.  This  payment  to  be  made  by 
the  company  in  Managua  within  four  months  after  the  date  of  its  request. 

Article  XXI. 

Tho  company  shall  have  the  right  to  take,  free  of  charge,  from  the  public  lands,  for  the 
purpose  of  construction,  operation,  and  maintenance  of  the  canal,  whatever  materials  may  be 
found  on  them,  especially  timber  for  construction  and  for  fuel,  the  lime,  stone,  clay  for  bricks, 
and  earth  for  fillings  as 'may  be  necessary.  As  regards  materials  found  on  private  lands,  the 
company  shall  nay  for  what"  it  may  need  thereof,  enjoying  in  this  respect  the  same  rights  and 
privileges  which  the  State  enjoys"  according  to  law. 

Article  XXI I. 

Should  the  company  require  to  occupy,  temporarily  and  during  the  construction  of  the 
canal,  lands  in  the  territory  of  Nicaragua  which  are  not  included  in  those  designated  in  articles 
17,  18,  and  21,  it  shall  not  be  obliged  to  pay  any  indemnity  for  them  if  they  are  public  lands; 
and  the  State  shall  not  have  the  right  to  sell  or  dispose  of  them  in  any  other  manner  after  the 
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company  has  determined  to  occupy  them,  unless  under  the  reservation  of  this  right,  whose  limit 
shall  be  the  completion  of  the  works  on  the  interoceanic  canal.  Should  the  lands  belong  to 
private  parties  the  company  shall  enjoy,  in  regard  to  their  temporary  occupation,  all  the  rights 
and  privileges  which  the  law  accords  to  the  State,  with  the  special  privilege  of  occupying  tnem 
immediately  after  the  declaration  of  necessity  and  utility,  and  after  paying  the  compensation, 
which  shall  not  exceed  that  which  the  State  should  be  compelled  to  pay  in  a  similar  case. 

Article  XXIII. 

The  Republic  of  Nicaragua,  desiring  to  assist  the  company  efficaciously  in  the  construction 
of  the  interoceanic  canal,  a  work  in  which  it  takes  the  deepest  interest,  cedes  in  fee  simple  to 
the  said  company  the  public  lands  hereinafter  mentioned  in  alternate  lots  with  other  similar 
ones  which  it  reserves  to  itself,  and  of  the  dimensions  and  in  the  places  as  specified  hereinafter: 

1st.  On  the  left  bank  of  the  river  San  Juan,  from  the  Atlantic  to  Castillo  Viejo,  lots  of 
three  miles  frontage  on  the  canal  and  six  miles  in  depth  from  the  banks  of  the  river.  Where 
the  canal  diverges  more  than  six  miles  from  the  banks  of  the  river  the  lots  are  to  be  measured 
on  both  sides  of  it,  and  shall  be  three  miles  wide  and  six  miles  deep.  And  where  this  distance 
is  less  than  six  miles  the  lots  shall  be  three  miles  front  and  three  miles  deep,  and  they  shall  be 
measured  from  the  bank  of  the  canal  to  the  river,  taking  what  may  be  lacking  from  the  opposite 
bank  of  the  canal. 

2d.  Three  miles  distance  from  Castillo  up  stream,  on  the  right  bank  and  up  to  the  lake,  lots 
of  two  miles  in  depth  and  two  of  frontage  on  the  canal.  From  the  lake  along  its  south  shore  to 
the  river  Sapoa  and  thence  to  the.  river  Lajas,  lots  of  one  mile  frontage  and  one  mile  depth. 
On  the  left  l*ank  of  the  river  from  a  point  in  front  of  Castillo  and  up  to  the  lake,  lots  of  three 
miles  of  frontage  on  the  canal  and  four  miles  in  depth. 

:3d.  On  the  north  shore  of  the  lake,  as  far  as  the  River  Tule,  lots  of  two  miles  frontage  on 
the  lake  and  two  miles  deep. 

4th.  In  the  places  which  the  companv  selects  in  accordance  with  the  government  of  the 
existing  puhlic  lands,  forty  (40)  lots,  eacfi  four  miles  frontage  by  five  miles  deep,  reserving 
always  the  acquired  rights. 

It  is  understood  that  the  Government  reserves  around  each  of  the  forts  Castillo  and  San 
Carlos  the  lands  included  in  a  circle  of  one  and  one-half  (H)  miles  radius,  whose  center  shall 
be  the  respective  fortresses. 

As  a  general  rule,  at  the  extremities  of  the  interoceanic  canal  and  at  its  points  of  contact 
with  the  lake,  the  opposite  lots  will  be  allotted  one  to  the  Government  and  one  to  the  company, 
but  if  this  be  not  possible  the  first  will  belong  to  the  Government. 

From  the  Atlantic  to  tho  lake  that  part  of  the  river  bed  occupied  by  the  canal  shall  be  con- 
sidered as  part  of  the  latter  for  all  purposes  of  this  article. 

The  measurement  and  setting  out  of  all  lands  ceded  by  this  contract  shall  be  made  at  the 
expense  of  the  grantees  under  the  supervision  of  the  Government. 

The  State  shall  vest  in  the  company  the  possession  of  said  lands  so  soon  as  the  said  company 
shall  begin  operations  on  the  canal.  Operations  shall  be  regarded  as  begun  when  the  provisions 
set  forth  in  article  47  shall  have  been  complied  with.  The  final  title  deeds  shall  not  be  granted 
except  as  the  work  of  the  canal  progresses  and  in  due  proportion. 

Article  XXIV. 

In  the  unforeseen  case  that  a  new  survey  should  show  the  necessity  of  adopting  another  line 
for  tho  construction  of  the  canal,  which  varies  wholly  or  in  part  from  the  line  set  forth  in 
article  18,  tho  company  shall  have  the  right  to  the  lands  and  other  elements  necessary  for  the 
construction  of  the  canal,  according  to  articles  lti,  17,  IK,  19,  21,  and  22. 

Tho  company  shall,  in  that  event,  also  have  the  right  to  tho  lands  mentioned  in  the  pre- 
ceding article,  in*  the  same  proportions,  conditions,  and  dimensions  therein  established,  with  the 
single  proviso  that  if  it  alter  the  line  the  localities  whence  these  lands  shall  bo  taken  shall  be 
altered  accordingly. 

Article  XXV. 

The  State  reserves  the  right  to  occupy,  in  the  several  lots  of  land  granted  the  company, 
such  places  as  it  may  need  for  such  roads  and  public  buildings  as  it  may  deem  convenient. 
In  the  same  manner  it  may  use  timber  and  other  building  materials  found  on  such  lands 
whenever  they  may  be  necessary  for  any  work  upon  which  it  may  determine.  However,  these 
lands  with  all  their  products,  vegetable  and  mineral,  shall  be  subject  to  the  laws  of  the  country 
so  soon  as  they  Income  the  pro|>erty  of  individual  citizens  by  transfer  from  the  company,  and 
then,  should  the  State  need  them  for  the  ends  set  forth  in  this  article,  or  for  any  others,  it  shall 
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make  compensation  to  their  owners  according  to  law,  without  any  right  cm  the  part  of  the 
expropriated  owners  to  reclaim  against  the  company. 

Should  the  company  have  improved  the  lands  so  taken  for  purposes  of  use.  ornament,  or 
pleasure  the  State  shall"  lx>  hound  to  reimburse  it  for  such  damages  as  it  may  have  suffered, 
according  to  the  assessment  of  experts. 

Article  XXVI. 

Mines  of  coal,  stone,  gold,  silver,  iron,  or  other  metals  situated  in  the  lands  granted  to  the 
company  shall  belong  to  it  by  right,  without  need  of  previous  "denounciation,"  it  having  tho 
right  to' work  them  when  considered  expedient,  subject  to  the  laws  of  the  country. 

Article  XXVII. 

The  company  shall  also  have  the  right  to  utilize  for  its  account,  for  sale  or  exportation,  the 
lumber  in  the  forests,  situated  in  the  lands  ceded  to  it  by  the  State,  from  the  time  they  enter 
into  possession  of  them  in  accordance  with  this  contract;  that  is.  from  the  time  of  commence- 
ment of  the  works,  always  saving  the  acquired  rights. 

Article  XXVIII. 

From  the  day  on  which  the  present  concession  is  ratified  by  Congress  the  public  lands 
included  in  those  necessary  for  the  construction  of  the  canal  can  not  be  sold,  nor  can  any  of 
those  ceded  to  the  company  on  the  hanks  of  the  canal  by  article  23.  Nor  can  they  be  leased  to 
the  prejudice  of  the  company. 

Artici.k  XXIX. 

The  company  shall  have  the  right,  throughout  the  extent  of  the  canal  as  well  as  at  its 
mouths  on  both  oceans,  and  in  the  lake  and  throughout  tho  extent  of  the  lands  ceded  by  virtue  of 
Articles  1(5,  17,  22,  and  28,  to  enter  upon  the  work  of  locating,  leveling,  excavating,  dredging, 
and  in  general  any  other  work  of  whatsoever  nature  that  may  bo  judged  useful  for  the 
establishment  and  feeding  of  the  canal,  or  for  its  operation,  preservation,  and  maintenance. 
The  company  is  specially  authorized  to  execute  along  the  canal  line  and  on  the  banks  of  the 
River  San.hian  and  its  affluents,  within  the  territory  of  Nicaragua,  and  also  on  tho  tributaries  of 
Lake  Nicaragua,  the  lakes  or  water  courses  which  can  be  utilized  in  their  flow  to  the  Pacific, 
the  system  of  dikes,  rectifications,  dredgings,  embankments,  dams,  cuts,  location  of  buoys,  and 
in  general  all  the  works  that  in  the  opinions  of  the  engineers  of  the  company  are  deemed 
indispensable  for  the  construction,  feeding,  navigation,  and  operation  of  the  canal.  The  com- 
pany may  also  do  all  works  of  like  character  deemed  necessary  at  the  entrances  of  the  <anal 
into  Lake  Nicaragua,  as  well  as  in  the  lake  itself,  in  accordance  with  the  route  that  may  be 
determined  upon  in  order  to  secure  in  it  easy  navigation,  and  as  may  be  found  necessary  in  the 
other  lakes  or  lagoons  that  are  to  bo  traversed. 

The  embankments,  fillings,  and  dikes  formed  in  the  mouths  of  the  canal  in  the  lake  and  in 
the  ports  on  the  ocean,  by  deposits  of  materials  resulting  from  the  excavations  of  the  canal, 
shall  belong  in  fee  simple  to  the  company;  the  Government  having  the  right  to  use  them  if 
necessary,  after  compensation  made.  But  it  may  never  olistruct  said  ports  nor  widen  the 
beaches  in  front  of  them,  unless  there  is  absolute  necessity  to  do  so,  and  in  this  case  the 
embankments  and  fillings  that  it  may  lie  necessary  to  construct  in  front  of  the  ports  shall 
belong  to  the  Republic. 

In  general  the  company  shall  have  the  right  to  use  all  the  lakes  and  rivers  of  Nicaragua, 
the  waters  of  which  may  l>e  necessary,  in  the  judgment  of  the  engineers  of  the  company,  for 
the  construction  and  supply  of  the  canal  and  for  maintaining  its  ojiemtions.  It  being  under- 
stood that  the  damages  caused  to  private  parties  by  the  deviation  of  the  water  courses  shall  tie 
compensated  for  by  the  company  according  to  a  just  assessment  by  experts  in  agreement  with  the 
laws  of  the  Republic. 

Artici.k  XXX. 

The  company  shall  not  import  merchandise  into  the  territory  of  the  Republic,  for  the 
purpose  of  trafficking,  without  paying  the  import  duties  established  by  law.  Hut  it  may  import 
free  of  custom  duties,  and  of  any  tax  whatsoever,  the  articles  needed  feu-  the  work's  of  the 
enterprise,  such  as  surveys,  examination  of  localities,  construction,  use.  operation,  maintenance, 
repairs,  and  improvements  of  the  canal;  for  the  telegraphic  service  and  for  that  of  the  railways: 
for  running  the  workshops  the  company  may  keep  III  operation;  and  such  articles  may  consist 
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of  tooLs.  machinery,  apparatus,  coal,  limestone,  of  all  classes,  lime,  iron,  and  other  metals,  raw 
or  manufactured,  mining  powder,  dynamite,  or  an)'  other  analogous  substance.  These  articles 
may  be  transported  between  whatever  points  they  may  bo  required  during  the  works  of  opening 
of  the  canal,  and  be  discharged  and  stored  free  of  all  local  taxes. 

The  company  may  import  free  of  duties  and  taxes,  during  the  work  on  the  canal,  provisions 
and  medicines  absolutely  necessary  for  its  own  consumption.  Good*,  the  commerce  of  which 
is  not  free,  are  excepted  from  the  privileges  contained  in  this  article,  which  goods,  excepting 
powder,  dynamite,  and  other  explosives,  remain  subject  to  the  requisites  and  duties  prescribed 
by  the  law's. 

Akticlk  XXXI. 

The  vessels  employed  by  the  company  as  tugboats  or  for  the  service  of  the  canal  shall  be 
free  from  all  duties  and  also  the  materials  for  their  repair  and  the  fuel  they  use.  The  vessels 
and  appurtenances  from  whatever  place  they  may  be  coming  for  the  u.se  of  the  company  shall 
also  be  exempt  from  all  duties. 

Akticlk  XXXI 1. 

The  Government  will  establish  such  regulations  as  it  may  judge  necessary  to  prevent 
smuggling  and  to  maintain  public  order  in  the  region  of  the  canal. 

The  company  is  bound  to  lend  its  assistance  for  the  enforcement  of  such  regulations.  But 
in  the  free  zone  along  the  margin  of  the  canal,  as  hereinafter  provided,  measures  for  the 
prevention  of  smuggling  shall  l>e  limited  to  vigilance  on  the  part  of  the  employe  or  employes 
whom  it  may  concern  without  any  further  measures  being  taken  against  passengers,  vessels, 
or  their  cargoes,  excepting  when  an  attempt  at  smuggling  is  discovered;  it  being  the  intention 
of  the  State  that  there  should  lie  the  most  ample  liberty  of  transit  by  the  canal  for  persons  and 
property,  with  the  sole  limitations  established  by  this  contract.  Consequently  the  company 
shall  have  the  right  to  discharge  and  reload  ships  in  transit  at  such  point*  as  may  be  necessary  in 
order  to  make  repairs,  lighten  the  vessel,  shift  cargo,  or  on  account  of  any  accident  that 
renders  it  absolutely  necessarv,  without  being  subject  to  search,  exactions,  or  contributions  of 
any  kind,  provided  that  in  each  case,  and  l>oforo  beginning  operations,  the  nearest  customhouse 
authority  shall  be  notified. 

Akticlk  XXXIII. 

The  Government  shall  lend  its  protection,  in  conformity  with  the  laws  of  the  country,  to 
the  engineers,  contractors,  employes,  and  laborers  engaged  in  the  preliminary  surveys  or  in 
the  works  of  construction  and  operation  of  the  canal. 

Akticlk  XXXIV. 

The  company  shall  be  exempt  from  all  forced  loans  and  military  exactions  in  time  of  peace 
and  of  war.  The  foreign  agents  and  emploves  shall  likewise  be  exempt  from  direct  contribu- 
tions, forced  loans,  and  military  exactions  during  the  time  they  are  in  the  service  of  the  canal, 
but  they  shall  pay  the  taxes  established  by  the  laws  if  they  acquire  real  property. 

Akticlk  XXXV. 

The  company  may  freely  introduce  immigrants  into  the  lands  ceded  to  it,  and  the  employes 
and  workmen  needed  "in  its  works  and  workshops.  Asiatics,  however,  are  excepted.  Both  "the 
immigrants  and  the  employes  and  workmen  will  be  subject  to  the  laws  of  the  Republic  and  the 
regulations  of  the  company.  The  Government  assures  them  aid  and  protection  and  the  enjoy- 
ment of  their  rights  and  guarantees  in  conformity  with  the  constitution  and  the  national  laws 
during  the  time  they  remain  on  Nicaraguan  territory. 

Article  XXXVI. 

The  Government  of  Nicaragua  assures  to  the  company  and  its  agents,  under  the  laws  of  the 
country,  as  it  does  to  the  other  inhabitants,  the  full  enjoyment  of  the  guarantees  and  rights 
which  "the  constitution  and  the  same  laws  grant  to  them.  And  reciprocally  the  comjamy  and  its 
agents  bind  themselves  strictly  to  respect  the  laws  and  regulations  that  are  "in  force  in  Nicaragua, 
and  especially  to  comply  with  the  executory  judgments  of  the  tribunals  without  considering 
themselves  vested  with  other  rights  than  those  which  the  laws  concede  in  favor  of  the  Nicar- 
aguan*. 
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ARTICLK  XXXV II. 

The  Government  shall  establish  all  along  the  line  of  the  canal  included  between  the  two 
terminal  ports,  such  police  stations  and  revenue  offices  as  in  its  judgment  arc  necessary  to  preserve 
order  in  the  region  of  the  canal,  and  for  tho  observance  of  the  fiscal  laws  of  the  Republic.  All 
expenses  incident  to  this  service,  including  those  of  building.-,  endowments,  salaries  and  allow- 
ances of  employes,  and  transportation  of  the  forces,  shall  be  paid  to  the  Government  by  the 
company  on  such  terms  and  conditions  as  mav  be  established,  taking  into  consideration  the 
requirements  and  necessities  of  such  service.  The  company,  however,  shall  have  the  power  to 
establish  guards  and  watchmen  for  the  service  of  the  canal  aiid  the  enforcement  of  its  regulations. 

Article  XXXVIII. 

Contracts  for  labor  on  the  canal  shall  enjoy  the  privileges  which  the  laws  of  the  country 
accord  to  agricultural  contracts,  provided  they  l>e  clothed  with  the  formalities  that  the  laws 
require  in  such  contracts.  And  the  contracts  in  regard  to  canal  labor  that  the  company  execute 
in  foreign  countries  shall  he  valid  and  lawful  in  Nicaragua  during  the  term  stipulated  in  them, 
provided  they  do  not  violate  the  laws  of  the  Republic;  provided  also  the  documents  containing 
them  be  presented  to  the  proper  authorities,  with  due  authentication,  that  they  may  be 
registered. 

Article  XXXIX. 

The  company  shall  be  exempt  during  the  period  of  this  concession,  in  peace  and  in  war,  from 
all  manner  of  taxes  upon  the  real  property  it  may  acquire  by  virtue  of  this  contract,  and  from 
everv  kind  of  direct  contribution*,  local  taxes,  or  any  other  tax  relating  to  the  propertv  and  use 
of  the  canal,  its  buildings,  and  constructions  appertaining  thereto,  in  its  entire  length,  including 
those  that  are  situated  in  the  ports  and  maritime  establishments  on  the  two  oceans,  as  also  the 
lands  conceded  to  the  company  for  the  whole  term  of  tho  privilege.  This  franchise  is  not 
assignable  to  those  who  buy  the  real  estate  which  the  company  may  dispose  of  by  virtue  of  this 
concession. 

Article  XL. 

The  Republic  of  Nicaragua  shall  not  establish  any  tonnage,  anchorage,  pilot,  lighthouse  dues 
or  charges  of  any  kind  whatsoever  upon  vessels  of  whatever  class,  or  upon  the  merchandise, 
baggage,  and  passengers  which  may  pass  through  the  canal  from  one  ocean  to  the  other,  all  such 
dues  being  reserved  for  the  benefit  of  the  company,  as  hereinafter  set  forth  in  article  43. 

But  all  such  merchandise  as  shall  be  'oaded  or  discharged  at  any  point  of  the  canal  intended 
for  sale  shall  pay  the  import  and  export  dutie-s  fixed  by  the  revenue  laws  of  the  State. 

Article  XLI. 

With  the  view  of  securing  the  most  ample  freedom  in  the  transit  of  persons  and  property, 
and  in  order  to  remove  as  far  as  possible  occasions  for  disagreeable  questions,  there  shall  be  on 
each  side  of  the  canal  a  free  zone,  the  extent  of  which  shall  be  one  hundred  vards  measured  from 
the  water's  edge  in  the  canal,  it  being  understood  that  the  borders  of  the  lake  shall  not  be 
considered  as  margin  of  the  canal  for  the  purposes  of  this  stipulation. 

All  traffic  declared  illegal  by  the  laws  of  the  Republic  shall  bo  prohibited  within  the  said 
zone,  and  the  revenue  authorities  charged  with  watching  and  preventing  smuggling  shall  act  in 
conformity  with  the  stipulations  in  article  82. 

It  is  expressly  agreed  that  every  vessel  that  passes  through  tho  canal  shall  carry  on  Iward  an 
officer  named  by  the  Government  when  the  authorities  think  it  necessary,  and  this  employe  shall 
act  in  conformity  with  the  law  in  case  he  discovers  its  infringement. 

The  two  ports  to  be  constructed  for  the  entrance  and  exit  of  the  canal  on  the  two  oceans 
shall  be  declared  free  ports,  and  they  shall  be  recognized  as  mica  from  the  beginning  of  the  work 
to  the  termination  of  this  concession. 

The  Government  in  agreement  with  the  company  shall  establish,  by  special  decree,  the  limits 
of  the  freedom  of  these  ports,  which  limits  shall  not  extend  beyond  the  waters  of  the  port,  which 
are  those  included  between  the  mouth  of  the  canal  and  the  entrance  to  the  said  ports. 

Artici.f.  XLI  I. 

For  the  proper  administration  of  the  canal  and  its  appurtenances,  and  in  order  to  facilitate 
its  construction  and  operation,  the  company  shall  establish  the  necessary  regulations,  which  shall 
be  binding  on  all  persons  found  in  its  waters  or  its  appurtenances,  the  sole  reservation  being 
that  the  rights  ana  sovereignty  of  the  State  be  respected. 
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It  being  understood  that  the  company  in  the  exercise  of  the  powers  conferred  by  this  article 
may  not  make  other  regulations  than  those  necessary  for  the  administration  and  jwrticular 
management  of  the  canal,  and  that  before  executing  and  enforcing  these  regulations  they  shall 
be  submitted  to  the  Government  for  approval.  The  State  will  lend  the  aid  of  its  authority  for 
the  enforcement  of  these  regulations. 

Article  XLIII. 

By  way  of  compensation  for  the  expenses  of  survevs,  construction,  maintenance,  and  opera- 
tion of  the  canal,  which  under  the  present  concession  shall  be  at  the  cost  of  the  company  during 
the  period  of  said  privilege,  it  shall  have  the  right  to  establish  and  collect  for  the  passage  of 
nil  kinds  of  vessels,  travelers,  and  merchandise  through  the  canal,  and  in  the  waters  and  ports 
pertaining  to  it,  taxes  on  navigation,  tonnage,  and  pilotage,  towage,  storage,  lay  days,  anchorage, 
light,  roadstead  dues,  wharfage,  hospital  dues,  and  any  other  similar  charges  in  conformity  with 
the  tariff  to  be  established  by  it  in  accordance  with  Article  52  of  this  contract. 

These  tariffs  may  be  modified  by  the  company  at  any  time  on  condition  that  all  modifications 
that  may  be  introduced  shall  previously  be  communicated  to  the  Government,  which,  in  case 
of  finding  them  within  the  limits  established  by  the  said  Article  52,  shall  cause  them  to  lie 
complied  with  as  if  thev  were  regulations  enacted  by  itself. 

The  payment  of  all  the  tariff  dues  shall  be  exacted  without  any  exception  or  preference, 
and  under  identical  conditions,  from  all  vessels,  whatever  be  the  place  they  come  from  or  their 
nationality,  with  the  exception  stipulated  in  the  following  article. 

Article  XL1V. 

As  compensation  for  the  privileges  and  concessions  that  Nicaraugua  grants  by  this  contract 
it  is  hereby  stipulated  that  the  Republic  shall  enjov  the  special  privilege  that  Nicarauguan  vessels 
sailing  under  the  Nicarauguan  flag  may  navigate  the  canal  at  a  reduction  of  fifty  (50)  per  centum 
from  the  general  tariff  while  engaged  in  the  coasting  trade  or  in  the  reciprocal  trade  with  the 
other  Republics  of  Central  America.  It  is  declared  that  the  vessels  referred  to  in  the  preceding 
paragraphs  must  bo  exclusively  of  the  register  of  the  Republic,  and  they  must  not  be  owned, 
cither  in  whole  or  in  part,  by  citizens  of  other  countries. 

A  reduction  of  fifty  (5i>)  per  cent,  from  the  general  tariff  is  also  granted  to  vessels  that 
begin  their  voyage  for  a  foreign  country  in  any  of  the  ports  belonging  to  the  Republic,  with 
a  cargo  wholly  compiled  of  products  of  the  country.  All  the  privileges  to  which  this  article 
refers  shall  lie  extended  to  the  other  Republics  of  Central  America  whenever  Nicaraugua 
shall  find  itself  free  from  international  obligations  which  may  prevent,  it,  or  whenever  one  or 
more  of  the  said  Republics  shall  form  a  single  nation  with  Nicaraugua.  The  company  can  not 
collect  any  navigation  dues  whatever  upon  vessels  and  craft  navigating  the  lake  of  Nicaraugua 
and  its  prolongations  without  passing  out  of  the  locks.  The  Nicarauguan  vessels  of  war,  and 
in  the  case  above  provided  those  of  the  Republic  of  Central  America,  shall  not  pay  any  dues 
on  passing  through  the  canal. 

Article  XLV. 

In  case  it  may  be  possible  to  utilize  the  waters  of  the  canal  and  its  dependencies  for  the 
irrigation  of  plantations,  gardens,  and  streets,  or  for  the  supply  of  towns  that  mav  lie  without  it, 
or  as  motive  power  for  private  enterprises,  the  company  shall  have  power  to  supply  it.  collecting 
dues  in  proportion  to  the  amount  furnished,  according  to  the  tariff  that  it  may  establish  in 
agreement  with  the  Government. 

Article  XLVL 

In  view  of  the  existence  of  an  exclusive  privilege  granted  by  the  Republic  in  favor  of 
Mr.  F.  Alf.  Pellas.  by  a  contract  ratified  on  the  10th  of  March,  1X77,  for  the  navigation  by  steam 
on  the  lake  and  river  for  the  purposes  of  the  internal  commerce  of  the  Republic,  the  c  anal  com- 
jNiny  shall  have  the  right  of  expropriation  against  Mr.  Pellas.  as  regards  his  rights  and 
properties,  on  just  assessment  by  experts,  after  making  a  corresponding  compensation  according 
to  the  laws  of  the  Republic. 

It  is  also  stipulated  that  the  company  binds  itself  to  pay  to  the  Government  of  the  Republic 
all  it  may  from  now  on  expend  in  anv  way  for  the  improvement  of  the  navigation  of  the  river 
and  the  port  of  San  Juan  del  Norte.  This'payment  shall  be  made  within  six  months  of  the  date 
of  the  beginning  of  the  works  of  the  canal,  and  according  to  the  original  accounts  of  the  corre- 
sponding office. 
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Article  XLVI1. 

The  company  shall  undertake  at  its  expense  the  final  surveys  of  the  ground,  and  the  location 
of  the  line  of  the  canal  by  a  commission  of  competent  engineers,  two  of  whom  .•shall  be  appointed 
by  the  Government  of  the  Republic,  which  shall  protect  as  far  us  it  may  the  said  commission. 

There  is  granted  to  the  concessionary  company  a  term,  not  exceeding  one  year,  in  which 
to  commence  the  tinal  surveys  for  the  canal,  and  one  year  and  one-half  additional  for  completing 
them;  to  organizo  the  executing  company,  and  commence  the  work  of  construction.  Said  terms 
shall  begin  to  be  counted  from  the  date  of  the  ratification  of  the  present  contract  by  the 
Nicaraguan  Congress,  published  in  the  official  paper,  which  shall  be  construed  as  notification. 
Furthermore,  said  terms  are  not  to  be  extended,  and  it  is  understood  that  operations  are  not 
considered  to  have  been  l>cgun  if  during  the  first  year  of  the  work  two  million  dollars  ($2,000,000) 
are  not  expended  on  it. 

Article  XLVUL 

A  term  of  ten  years  is  also  granted  to  the  company  for  the  construction,  completion,  and 
opening  of  the  canal  for  maritime  navigation.  However,  should  events  of  main  force  arise,  duly 
justified  and  sufficient  to  impede  the  regular  progress  of  the  works  during  the  period  of  the 
said  ten  years,  an  extension  shall  be  granted  equal  in  duration  to  the  time  that  may  have  been 
lost  by  such  delays. 

If,  at  the  expiration  of  the  ten  years  aforesaid,  the  works  should  not  be  completed  so  as  to 
have  the  maritime  communication  between  the  two  oceans  opened,  in  consideration  of  the  great 
capital  the  company  may  have  invested  in  the  enterprise,  ana  of  the  good  will  and  ability  it  may 
have  shown,  and  the  difficulties  encountered,  the  Republic  binds  itself  to  concede  a  new  extension. 

Article  XLIX. 

As  a  guaranty  of  the  fulfillment  of  the  obligations  which  the  company  incurs  in  accordance 
with  Article  47,  if  shall  deposit  to  the  order  of  the  Government  of  Nicaragua  in  a  bank  or  in  a 
mercantile  bouse  in  the  city  of  New  York,  which  the  Government  may  designate  and  within 
sixty  ((K))  days  from  the  date  of  the  ratification  of  this  contract,  the  sum  of  one  Hundred  thousand 
($100,000)  dollars,  American  gold,  which  the  company  shall  forfeit  to  the  Republic  if  it  do  not 
fulfill  the  said  obligations;  and  which  sum  otherwise  shall  be  considered  an  advance  to  the 
Government,  on  account  of  the  necessary  expenses  of  payment  of  the  police  of  the  canal,  accord- 
ing to  the  stipulations  set  forth  in  Article  37.  This  deposit,  as  soon  as  made,  shall  be  at  the 
disposal  of  the  Government. 

Article  Is. 

In  consideration  of  the  valuable  privileges,  franchises,  and  concessions  granted  to  the 
company  by  this  contract,  the  Republic  shall  receive  in  snares,  bonds,  certificates  or  other 
securities  which  the  company  may  issue  to  raise  the  corporate  capital,  six  per  centum  of  the  total 
amount  of  the  issue. 

Such  shares,  bonds,  certificates  or  other  securities  shall  be  free  of  all  payment  on  the  part  of 
the  Republic,  being  considered  as  paid  in  full.  The  six  per  centum  shall  in  no  event  be  less  than 
four  million  dollars  ($4,000,000),  that  is  to  say,  forty  thousand  shares  or  obligations  of  whatsoever 
kind  of  one  hundred  ($100)  dollars  each. 

Of  said  shares,  bonds,  certificates,  or  securities  of  whatsoever  class,  two-thirds  shall  not  lie 
transferable;  but  all  shall  participate  in  the  benefits,  interests,  partitions,  dividends,  sinking 
funds,  rights,  privileges,  and  in  all  the  advantages  given  to  paid  up  shares  without  any  distinc- 
tion. The  Government,  in  its  capacity  of  shareholder  shall,  besides,  nave  the  right  toapjsjint  one 
director  who  shall  represent  its  interest  in  the  board  of  directors  of  the  canal  company  from  the 
time  of  its  definite  establishment.  The  shares  referred  to  in  this  article  shall  be  delivered  to  the 
agent  the  Government  may  appoint  to  receive  them  as  soon  as  the  company  shall  be  ready  to 
issue  the  certificates  for  its  capital. 

Article  LI. 

In  order  that  the  canal  association  may  indemnify  itself  for  the  expenses  it  may  have  had  to 
incur  for  the  verifications,  preparations,  explorations,  and  surveys  hereinbefore  mentioned,  and 
for  all  other  expenditures  that  it  will  have  to  make  until  the  definite  organization  of  the  company, 
it  shall  have  the  right,  from  the  time  of  the  organization  of  said  company,  to  six  per  cent  in 
shares,  bonds,  certificates,  or  other  securities  which  the  company  may  issue  for  the  purpose  of 
raising  the  corporate  capital,  and  which  arc  to  be  issued  in  excess  of  the  capital  to  be  subscribed. 
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These  bonds,  shares,  or  securities  shall  be  identically  like  the  subscription  shares,  and  issued 
from  the  same  register  or  stock  book.  As  a  consequence  they  shall  participate  in  all  benefit*, 
interests,  partitions,  dividends,  sinking  fund,  rights,  privileges,  and  of  all  the  advantages  given 
to  the  paid  up  shares,  bonds,  or  securities  without  any  distinction  whatever. 

Article  LII. 

From  tin  receipts  of  the  enterprise  the  company  shall  take  in  the  first  place  the  necessary 
amount  to  cover  all  the  expenses  for  maintenance,  operation,  and  administration;  all  the  sums 
necessary  to  secure  the  interest  which  shall  not  exceed  six  per  centum,  and  the  amortization  of 
the  obligations  and  of  the  shares,  and  what  remains  slutll  form  the  net  profits,  of  which  at  least 
eighty  per  centum  (80  per  cent.)  shall  be  divided  among  the  shareholders,  it  being  agreed  that 
after  the  lapse  of  ten  years  after  the  completion  of  the  canal,  the  company  shall  not  divide  among 
the  shareholders,  in  payment  of  dividends,  directly  or  indirectlv,  by  issue  of  shares  or  otherwise, 
more  than  fifteen  per  centum  (15  per  cent.)  annually  or  in  this  proportion,  from  dues  collected 
from  the  aforesaid  canal,  and  where  it  shall  appear  that  these  dues  yield  a  greater  profit,  they 
shall  be  reduced  to  the  fixed  limit  of  fifteen  per  cent  per  annum. 

Article  LI  1 1. 
The  present  concession  shall  be  forfeited: 

1st.  Through  the  failure  on  the  part  of  the  company  to  comply  with  any  of  the  conditions 
contained  in  Articles  8,  4ti.  47,  48,  ana  4S>. 

2d.  If  the  service  of  the  canal,  after  its  completion,  be  interrupted  for  six  months,  except  in 
cases  of  main  force. 

When  the  concession  shall  have  been  declared  forfeited,  from  whichever  of  these  causes,  the 
public  lands  granted  by  this  convention  will  revert  to  the  Republic,  in  whatsoever  state,  they  may 
be,  and  without  compensation  even  in  the  case  that  buildings  may  have  been  erected  thereon. 

Such  lands  shall  be  excepted  as  may  have  been  alienated  to  private  parties  by  the  company, 
with  the  formalities  prescribed  by  law,  provided  that  such  alienations  shall  not  have  taken  place 
within  the  six  months  preceding  the  date  on  which  the  company  may  have  become  legally  liable 
to  the  penalty  herein  established. 

Article  L1V. 

On  the  expiration  of  the  ninety-nine  years  stipulated  in  this  concession,  or  in  the  event  of  the 
forfeiture  contained  in  the  preceding  article,  the  Republic  shall  enter  upon  possession  in  per- 
petuity, of  the  canal,  of  works  of  art,  lighthouses,  storehouses,  stations,  deposits,  stores,  ana  all 
the  establishments  used  in  the  administration  of  the  canal,  without  being  obliged  to  pay  any 
indemnity  to  the  company. 

There  shall  Iks  excepted  from  this  condition,  the  vessels  belonging  to  the  company,  its  stores 
of  coal  and  other  materials,  its  mechanical  work  shops,  its  floating  capital  and  reserve  fund,  as 
also  the  lands  ceded  to  it  by  the  State,  excepting  those  in  which  are  established  the  works 
indicated  in  the  first  part  of  this  article,  and  which  will  revert  to  the  State  together  with  their 
immediate  appurtenances,  as  necessary  for  the  service  of  the  canal,  and  as  an  integral  part  of  the 
same. 

But  the  company  shall  have  the  right,  at  the  expiration  of  the  aforesaid  term  of  ninety-uiue 
years,  to  the  full  enjoyment  of  the  free  use  and  control  of  the  canal  in  the  capacity  of  lessee,  with 
all  the  privileges  and  advantages  granted  by  the  said  concession,  and  for  another  term  of  ninetv- 
nine  years,  on  the  condition  of  paying  twenty-five  per  cent  of  the  annual  net  profits  of  tfie 
enterprise  to  the  Government  of  the  Republic,  besides  the  dividends  due  to  it  for  its  share*  in  the 
capital  stock. 

The  company  furthermore  shall  have  the  right  to  fix,  at  its  discretion,  the  dues  referred  to  in 
article  43  of  this'concession,  so  that  the  shareholders  still  receive  dividends  not  to  exceed  ten  per 
centum  per  annum  on  the  whole  capital,  after  deducting  the  payment  of  twenty-five  per  cent  of 
the  net  gains  to  the  Government. 

At  the  expiration  of  this  second  term  of  ninety-nine  years  the  Government  shall  enter  into 
perpetual  possession  of  the  canal  and  other  properties  referred  to  in  the  first  part  of  this  article, 
including  also  in  this  |>ossession  all  that  which  is  excluded  in  the  said  first  part  with  the  exception 
of  the  reserve  and  amortization  funds.  The  failure  to  comply  with  any  of  the  terms  of  the  lease 
shall  terminate  it,  and  the  State  shall  enter  into  |w>ssession  of  the  canal  and  other  works  belonging 
to  it  in  accordance  with  the  provisions  of  the  preceding  paragraph. 
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Article  LV. 

Any  misunderstanding  that  may  arise  between  the  State  of  Nicaragua  and  the  company,  in 
regard  to  the  interpretation  of  the  present  stipulations, .shall  be  submitted  to  a  court  of  arbi- 
trators composed  of  four  members,  two  of  which  shall  be  appointed  by  the  State  and  two  by  the 

^The-se  arbitrators  shall  be  designated  by  each  of  the  parties  within  the  period  of  four  months 
from  the  day  on  which  one  of  the  contracting  parties  shall  have  informed  the  other  in  writing  of 
the  want  of  agreement  on  the  point  at  issue.  Should  one  of  the  parties  allow  the  aforesaid  term 
to  pass,  it  shall  be  considered  as  assenting  to  the  opinion  or  claim  of  the  other. 

The  majority  of  the  votes  of  the  arbitrators  shall  decide  finally  and  without  recourse.  In 
case  of  a  tie  vote  the  arbitrators  shall  solcct,  by  mutual  consent,  a  fifth  person,  who  shall  decide. 
If  unable  t«#  agree  to  such  nomination,  they  shall  draw  b\'  lot  the  names  of  the  diplomatic  repre- 
sentatives accredited  to  Nicaragua,  and  the  first  one  drawn  out  shall  exercise  the  functions  of  the 
fifth  arbitrator;  he  shall  either  adopt  the  opinion  of  one  or  the  other  of  the  parties  to  the  contro- 
versy, or  render  his  opinion  between  these  extremes,  and  his  decision  shall  be  final  and  without 
any  appeal  whatever;  the  fifth  arbitrator  failing,  the  second  person  drawn  shall  exercise  these 
functions,  and  so  on  successively  until  a  decision  is  reached. 

Prior  to  the  initiation  of  the  works  of  opening  the  canal  the  Government  shall  formulate, 
with  the  concurrence  of  the  company,  rules  to  be  observed  by  the  arbitrators  in  all  matters 
relating  to  procedure. 

Questions  between  the  company  and  individuals  residing  in  Nicaragua  shall  be  under  the 
jurisdiction  of  the  ordinary  tribunals  of  Nicaragua,  in  conformity  with  the  legislation  of  the 
country.  In  matters  pertaining  to  nonresidents  of  Nicaragua  the  rules  of  international  private 
law  will  be  oKservcd. 

In  witness  of  the  foregoing  stipulations,  wo  have  signed  two  instruments  of  the  same  tenor 
in  Managua,  on  the  23d  day  of  March,  one  thousand  eight  hundred  and  eighty  seven. 

An.  Cardenas. 
A.  G.  MbNOGAIm 

The  Government,  finding  the  foregoing  contract  in  conformity  with  the  instructions  trans- 
mitted, determines  to  approve  it  in  all  its  parts  and  to  submit  it  to  Congress  for  its  ratification. 
Managua,  April  twelfth,  one  thousand  eight  hundred  and  eighty -seven. 

E.  Cakazo. 

The  acting  subsecretary  of  the  interior. 

Canton. 

Done  in  the  hall  of  sessions  of  the  chamber  of  deputies,  Managua,  April  20,  1H87. 

Tomas  Armijo. 

Leopoldo  M.  Montenegro. 

Luis  E.  Saenz. 

To  the  S.  K.  P..  hall  of  the  senate,  Managua.  April  23,  1887. 

Joaquin  Zavala. 
Eliodoro  Rivas. 

S.  Morales. 

Therefore  l>e  it  executed.    Managua,  April  24.  1887. 

E.  Carazo. 

The  sulwccretary  of  the  interior  in  charge  of  the  office: 

Alejandro  Canton. 

Accepted  on  the  same  date. 

Canton. 

A.  G.  Menocal. 

I  do  hereby  certify  the  preceding  signature  of  the  subsecretary  of  the  interior  which  reads 
Alejandro  Canton,  to  be  genuine. 
Managua,  April  25,  1887. 

Joaquin  Elizondo. 
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Appendix  S. 

AH  ACT  TO  IHCORPORATE  THE  MARITIME  CAHAL  COMPAHY  OF  NICARAGUA. 


Whereas  to  facilitate  commercial  intercourse  by  water  l>etween  the  Atlantic  and  the  Pacific 
States  as  well  as  with  foreign  nations,  it  is  deemed  desirable  for  the  puMic  interest  of  the 
United  States  that  a  ship-canal  Ik-  constructed  Itetwoen  the  Atlantic  and  Pacific  Oceans,  on  what 
is  known  as  the  Nicaragua  route:  Therefore, 

B>  it  rmU'tetf  by  tits  Sennit-  <ind  //«(«*'  of  R''j>re-sent<it!f<x  o  f  (In  Un!t<  <l  Stuten  of  America  in 
CoHf/reHM  tttmr-mbltti.  That  Frederick  Hillings.  Charles  P.  Daly.  Daniel  Ammen,  Francis  A.  Stout, 
Horace  L.  Hotchkiss,  Edward  F.  Pcale,  Hiram  Hitchcock,  ('.  Ridgeloy  Goodwin.  A.  C.  Cheney, 
J.  F.  O'Shaughnessy,  II.  ('.  Taylor.  J.  W.  Miller,  A.  S.  Growninshield,  A.  G.  Menocal, 
Charles  II.  Stebhins.  T.  Harrison  Garrett.  Jules  Aldige,  1{.  A.  Lancaster.  Alfred  E.  Mills. 
Gustav  E.  Kissell,  Horace  Fairbanks.  George  H.  Robinson,  Alfred  H.  Darling.  Joseph  E. 
McDonald,  James  Roosevelt,  Christian  Devries,  Frederick  F.  Thompson,  Henry  A.  Parr,  and 
such  other  persons  as  may  be  associated  with  them  and  their  successors  are  hereby  constituted 
and  created  a  hotly  corporate  and  politic  in  deed  and  in  law,  by  the  name,  style  and  title  of 
"The  Maritime  Canal  Company  of  Nicaragua,"  for  the  construction,  equipment,  management, 
and  operation  of  a  ship-canal  from  the  Atlantic  to  the  Pacific  Ocean  cither  entirely  through 
the  territory  of  the  Republic  of  Nicaragua  or  through  Nicaragua  and  in  part  through  the  terri- 
tory of  the  Republic  of  Costa  Rica  with  such  collateral,  connecting,  or  cros-  canals  as  may  he 
necessary  to  connect  therewith,  and  to  exercise  such  other  powers  as  have  been  conferred  bv 
the  Government  of  Nicaragua  by  the  concession  of  that  Republic  to  the  Nicaragua  Canal  Associ- 
ation, through  Mr.  A.  G.  Menocal,  its  representative,  anil  dated  the  twenty-third  dav  of  March, 
Anno  Domini  eighteen  hundred  and  eighty -seven,  and  finally  approved  by  the  legislative  and 
executive  authority  of  the  Republic  on  the  twentieth,  twenty-third,  and  twenty-fourth  davs 
of  April,  Anno  Domini  eighteen  hundred  and  eighty-seven,  and  such  powers  as  the  Republic 
of  Costa  Rica  may  confer  of  the  same  kind  as  those  named  in  said  concession:  and  the  said 
Maritime  Canal  Company  of  Nicaragua,  by  that  name  shall  have  perpetual  succession;  may 
sue  and  Ik'  sued,  plead  and  be  impleaded,  defend  and  be  defended  in  all  courts  of  law  and 
equity  within  the  United  States;  may  make  and  have  a  common  seal;  and  shall  have  and  possess 
the  rights,  powers,  and  privileges  usually  possessed  by  similar  companies.  It  may  receive,  pur- 
chase, hold,  and  convoy  such  real  and  personal  estate,  property,  atid  rights  of  property,  or  conces- 
sionary rights  as  may  lie  necessary  to  carry  into  effect  the  purjioses  or  this  act  ;  may  issue  stock 
to  the  amount  of  the  just  value  of  such  estate,  property  and  rights  and  for  work  and  labor  done 
or  materials  provided  in  the  execution  of  the  work  of  constructing  said  ship-canal;  and  the  stock 
issued  for  these  purposes  shall  la*  deemed  paid  up  stock  and  shall  not  be  liable  to  any  farther 
calls  or  assessments;  may  do  all  lawful  tilings  to  secure  the  full  enjoyment  of  the  powers, 
privileges,  rights,  benefits,  and  grants  contained  in  any  canal  concession  so  made  by  the  Republic 
of  Nicaragua  or  to  bo  made  by  the  Republic  of  Costa  Rica,  as  aforesaid;  and  to  aid  in  the  con- 
struction of  said  caual  and  to  carry  out  the  purposes  of  this  act,  the  said  Maritime  Canal 
Company  of  Nicaragua  is  hereby  authorized  to  issue  its  l>onds,  and  to  secure  the  same  by 
mortgage  on  its  property  and  rights  of  property  of  all  kinds  and  descriptions  real,  personal,  and 
mixed,  including  its  franchise  to  be  a  corporation.  The  principal  office  of  said  corporation  shall 
be  in  the  city  of  New  York,  and  all  legal  process  may  bo  served  upon  the  person  who  may  at  the 
time  be  in  charge  of  said  office  or  upon  tne  attorney  of  said  company,  whose  name  and  address 
shall  be  certified  by  the  president  of  the  company,  and  such  certificate  shall  Im>  tiled  in  the  office 
of  the  Secretary  of  State  of  the  I'nited  States:  T*)rornded,  however,  That  nothing  in  this  act  con- 
tained shall  bo*  ho  construed  as  to  commit  the  United  States  to  any  pec  niarv  liability  whatever 
for  or  on  account  of  said  company,  nor  shall  the  United  States  lie  held  in  any  wise  liable  or 
responsible  in  any  form  or  by  any  implication,  for  any  debt  or  liability,  in  anv  form  which  said 
company  may  incur,  nor  be  held  lis  guaranteeing  any  engagement  or  contract  of  said  company,  or 
as  having  assumed,  by  virtue  of  this  act.  any  responsibility  for  the  acts  or  proceedings  of  said 
company  in  anv  foreign  country,  or  contracts  or  engagements  entered  into,  in  the  United  States. 

Skc.  i.  That  the  capital  stock  of  said  company  shall  consist  of  not  less  than  one  million 
shares  of  one  hundred  dollars  each,  with  the  right  to  increase  the  capital  stock  to  two  million 
shares  of  one  hundred  dollars  each,  upon  the  vote  of  two-thirds  of  the  stock  of  said  company  at 
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any  time  outstanding,  which  .-.hares  shall  in  all  respects  he  deemed  personal  property  and  snail  Ikj 
transferable  in  such  manner  as  the  by-laws  of  said  corporation  may  provide.  Five  incorporators, 
who  shall  be  chosen  by  a  majority  of  the  number  from  those,  mimed  in  this  act,  shall  have  power 
to  open  books  of  subscription  to  the,  capital  stock  of  said  company  in  the  city  of  New  York,  and 
at  such  other  places  in  the  United  States,  Nicaragua,  or  elsewhere,  as  they  may  designate,  who 
shall  receive  all  subscriptions  for  stock;  and  no  stock  shall  be  transferable  except  upon  the  books 
of  the  comjMiny  provided  for  that  purpose.  The  said  incorporators  shall  give  thirty  days'  notice 
of  the  time  and  place  of  the  opening  of  said  book?.,  by  publication  in  one  daily  newspaper  in  New 
York  Citv,  and  one  newspaper  in  Managua,  Nicaragua,  and  one  in  San  Jose,  Costa  Rica,  if  the 
said  canal  should  l>e  in  part  in  the  territory  of  that  Republic.  Sixty  days'  previous  notice  shall 
bo  given  of  the  payment  required  of  the  time  and  place  of  payment  by  publication  in  one  daily 
newspajM'r  in  the  city  of  New  York  and  in  one  newspaper  m  Managua,  Nicaragua,  ami  one  in 
San  Jose,  Costa  Rica,  if  the  said  canal  should  Ik.-  in  part  in  the  territory  of  that  Republic;  and  in 
case  any  stockholder  shall  neglect  or  refuse  to  pay.  in  pursuance  of  such  notice,  the  stock  held 
by  him"  may  bo  sold  to  the  highest  bidder  for  cash,  according  to  the  regulations  to  be  made 
therefor  in  the  by-laws  of  said  company.  The  directors  hereinafter  provided  for  may  adopt 
regulations  and  by-laws  not  inconsistent  with  the  provisions  of  this  act.  All  slum's,"  stocks, 
bonds,  eertifieatcs,*or  other  securities  which  the  company  may  issue  to  raise  the  corporate  capital 
shall  l>e  executed  and  issued  at  the  principal  office  in  the  city  of  New  York. 

Sec.  3.  That  no  certifh'ates  for  stock,  except  as  otherwise  provided  in  this  act,  shall  l>e  issued 
till  at  least  ten  per  centum  of  the  par  valuo  thereof  shall  be  fully  paid  for,  in  money,  and  such 
money  deposited  in  the  treasury  of  said  company:  and  there  shall  bo  at  least  one  million  dollars 
in  money  paid  on  such  subscriptions  into  tho  treasury  of  said  company  within  ono  year  from  the 
passage  of  this  act;  and  said  company  is  hereby  prohibited  from  returning  or  repaying  any  part 
of  the  money  so  paid.  No  part  of  the  capital*  stwk  paid  in  shall  bo  at  any  time  withdrawn  or 
returned  to  the  stockholders  or  in  any  manner  diverted  from  the  pro|>er  uses  of  the  corporation. 
Any  violation  of  the  provisions  of  this  section  shall  subject  this  charter  to  forfeiture. 

"  Sue.  4.  That  the  affairs  of  the  said  company  shall  be  managed  by  a  l»oard  of  directors,  fifteen 
in  number,  who  shall  hold  their  office  for  three  years  and  until  their  successors  are  duly  chosen 
and  qualified,  and  a  majority  of  whom  shall  be  citizens  and  residents  of  tho  United  States.  At 
the  first  election  five  shall  be  chosen  by  the  stockholders  for  one  year,  five  for  two  years,  and 
fivo  for  three  years,  and  at  each  annual  election  thereafter  five  shall  be  chosen  by  the  stockholders 
for  three  years.  The  said  board  shall  elect  from  its  number  a  president  who  shall  be  a  citizen 
and  resident  of  the  United  States,  and  one  or  more  vice-presidents  of  the  company,  who  shall  also 
be  citizens  and  residents  of  the  United  States,  who  shall  hold  office  for  such  terms  as  the  by-laws 
of  said  board  may  provide  and  until  their  successors  uro  duly  elected  and  shall  have  qualified. 

Sec.  5.  That  for  the  management  and  disposition  of  the  stock,  property,  estate,  and  effects 
of  the  said  company  the  board  of  directors  may  make  such  by-laws,  rules,  and  regulations  as  may 
conform  to  the  authority  granted  in  such  canal  concession  or  concessions,  and  not  be  inconsistent 
with  this  act  or  tho  laws  of  the  United  States  or  the.  existing  treaty  stipulations  of  the  United 
States  with  the  Government  of  Nicaragua  or  of  Costa  Rica,  if  the  said  canal  should  lie  in  part  in 
the  territory  of  that  Republic;  and  may  fix  the  time  for  election  of  directors,  and  in  case  of 
vacancy  in  said  lioard,  caused  by  death,  resignation,  or  otherwise,  may  fill  the  same.  No  person 
shall  l>e  a  director  who  is  not  a  stockholder,  and  anv  one  ceasing  to  be  a  stockholder  shall  cease 
to  be  a  director.  All  meetings  of  stockholders  shall  be  held  at  the  office  of  the  company  in  the 
city  of  New  York,  and' at  least  one  such  meeting  shall  l>e  held  in  each  vear;  but  failure  to  elect 
directors  on  the  day  ap]>ointed  by  said  by-laws  shall  not  be  deemed  to  dissolve  said  coinjwiiv,  but 
such  election  may  i>e  holdcn  on  any  day  appointed  thereafter  by  the  directors  first  giving  thirty 
days'  notice  thereof,  in  manner  aforesaid.  The  directors,  of  whom  eight,  including  the  president, 
shall  be  a  quorum,  shall  have  full  power  touching  the  election  or  appointment  of  all  officers  of 
the  company,  and  said  officers  shall  hold  office  at  the.  will  and  pleasure  of  said  board. 

Sec.  tj."  Said  company  shall  make  a  report  on  the  1st  Monday  of  Deccml>er  in  each  year,  to 
the  Secretary  of  the  Interior,  which  shall  Im>  duly  verified  on  oath  by  tho  President  and  Secretary 
thereof  giving  such  detailed  statement  of  its  affairs,  and  of  its  assets  and  liabilities,  as  may  bo 
required  by  the  Secretary  of  the  Interior,  and  any  wilfullv  false  statement  so  made  shall  l>e 
deemed  perjury  and  punishable  as  such.  And  it  shall  be  the  duty  of  the  Secretary  of  tho 
Interior  to  require  such  annual  statement  and  to  prescrilie  the  form  thereof  and  the  particulars 
to  be  given  thereby. 

Sec.  7.  Nothing  in  this  act  contained  shall  be  deemed  or  construed  to  in  anv  wise  restrict  or 
impair  any  right  of  the  United  States  under  any  treaty  in  force  with  the  Republic  of  Nicaragua. 

Sec.  k  That  Congress  shall  at  all  times  liave  the  power  to  alter,  amend,  or  repeal  this  act, 
when  in  its  judgment  the  public  good  may  so  require.  This  act  shall  expire  and  be  of  no  force 
or  effect  at  the  end  of  three  years  unless 'the  construction  of  said  canal  shall  be  commenced  and 
prosecuted  in  good  faith  within  that  time. 

Approved,  February  2>h  1*S!>. 
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CONTRACT  BETWEEN  THE  GOVERNMENT  OF  NICARAGUA  AND  EDWARD  EYRE  AND 
EDWARD  F.  CRAQIN  FOR  THE  CONSTRUCTION  OF  THE  INTEROCEANIC  CANAL, 
DATED   MANAGUA,  OCTOBER  31,  1898. 


National  Palace, 

Manaijmu  ftet'Ar.i/,  !X!tX. 

J/<jwrx.  K.  Ki/ri  ami  Kdwutil  y,  C'riiif i it ,  /'renr/it. 
The  following  decree  litis  been  this  day  issued: 

THK  NATIONAL  LEGISLATIVE  ASSEMBLY  DECREES: 

Only  Article:  The  promise  of  contract  entered  into  between  the  executive  power  and 
Messrs.  Edward  Eyre  and  Edward  F.  Cragin,  for  the  construction  of  the  Interoceanie  Canal, 
through  the  Nicaragua!!  isthmus,  is  hereby  approved,  in  the  following  terms: 

Whereas  the  Government  of  the  State  of  Nicaragua  considers  the  opening  of  an  interoceanie 
canal  through  the  Nicaraguan  isthmus  to  be  a  necessity  for  the  development  of  the  country  and 
for  the  commercial  interests  of  the  world; 

Therefore,  the  Government  of  Nicaragua,  represented  by  Sefior  Manuel  Coronel  Matus.  and 
Messrs.  Edward  Eyre  and  Edward  F.  Cragin,  have  made  the  following  agreement: 

Article  I.    Authority  t<>  n>yotint>  r?*tu**inn  of  (Ytnlfim*- Menwiil  contract. 

The  Government  of  the  State  of  Nicaragua  permits  Messrs.  Eyr  and  Cragin,  their  heirs  and 
assigns,  to  enter  into  negotiations  with  the  Maritime  (anal  I  'ompany  of  Nicaragua  for  the  purpose 
of  obtaining  the  immediate  rescission  of  the  contract  for  constructing  an  interoceanie  canal, 
known  as  the  Cardenas-Mcnocal  contract,  and  dated  April  twentv-fourth,  1SS7,  which  contract 
shall  terminate  on  October  ninth.  1H!)». 

Article  \\.-~th<i>tniziit'tim  of  comjHUiy. 

Messrs.  Evre  and  Cragin.  their  heirs  and  assigns,  agree  to  cause  the  organization  of  u  com- 
pany, which  shall  be  called  Interoceanie  Canal  Company."  and  which  shalT  have  for  its  object 
the  construction  of  an  interoceanie  canal  across  the  isthmus  of  Nicaragua.  The  cotii]>any  shall 
lie  organized  within  six  months  following  the  date  upon  which  Messrs.  Eyre  and  Cragin.  their 
heir*  or  assigns,  notify  the  Government  that  the  Cnrdemis-Menocal  contract  has  been  rescinded, 
presenting  at  the  same  time  proofs  thereof,  or  within  six  months  following  the  day  upon  which 
said  contrac  t  shall  have  censed  to  have  legal  existence  from  any  other  muse  than  that  of  rescission. 

The  said  Interoceanie.  Canal  ("ompany,  or  the  corporation  lepilly  organized  to  which  it  mav 
transfer  its  rights,  shall  be  the  concessionaire,  and  to  one  or  the  other,  as  the  case  may  be.  shall 
belong  all  the  rights  and  obligations  of  this  contract. 

'I  he  company  shall  Ihj  organized  under  the  laws  of  such  State  or  country  as  it  mav  select, 
and  shall  have  all  the  rights,  prerogatives,  and  powers  necessary  to  fulfill  the  duties  and  obliga- 
tions imposed  and  to  enjoy  the  privileges  conferred  upon  it  by  this  contract.  The  company's 
principal  office  shall  be  in  the  city  of  New  York,  or  where  deemed  most  convenient,  and  it  may 
establish  branch  offices  wherever  it  may  elect. 

Article  III. — Sltici  and  l»>n</x. 

The  company  may  issue  its  stock,  bonds,  and  other  obligations  in  such  amounts  and  propor- 
tions and  with  such  preferences  as  it  mav  elect.  The  bonds  of  the  company  shall  have  priority 
over  every  other  obligation,  and  they  shall  be  guaranteed  by  a  first  mortgage  on  the  property  and 

other  assets  of  the  company, 

Mfl 
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Article  IV. — AwntN  of  conoemiott. 

The  Government  promises  to  grant  to  tlio  said  Interoceanic  Cunal  Company  the  exclusive 
right  for  the  construction  of  an  interoceanic  canal  in  accordance  with  the  condition*  herein 
after  stipulated,  hut  it  is  understood  that  the  company  can  not  demand  the  fulfillment  of  this 
promise  except  after  the  rescission  <>f  the  C&rdenas-Menocal  contract  shall  he  obtained,  or  after 
said  contract  for  other  reasons  shall  cease  to  have  legal  existence. 

Article  V.  —Kniuxtve  right  in  jur/trtuity. 

The  State  of  Nicaragua  shall  grant  in  perpetuity  to  the  Interoceanic  tiinal  Company  (herein- 
after called  "the  Company")  the  exclusive  right  to  survey,  locate,  excavate,  construct",  enlarge, 
extend,  use,  maintain,  own,  and  operate  a  maritime  canal  and  its  accessories  between  the  Atlantic 
and  Pacific  oceans  through  the  territory  of  Nicaragua. 

As  long  as  this  agreement  is  in  force  the  State  covenants  not  to  make  any  other  contract 
for  the  construction  of  a  canal  between  the  two  oceans. 

Article  VI.  - -Public  utility. 

The  State  shall  declare  all  the  works  authorized  to  Ih>  constructed  under  this  contract  to  be 
of  public  utility. 

Article  VII.  -  limit*'  ami  ilima*UmB. 

The  canal  shall  be  throughout  its  length  of  sufficient  dimensions  to  permit  the  rapid  and 
safe  transit  of  fully  laden  vessels  of  the  largest  size  now  commonly  used  in  commerce  or  in 
navies.  The  route  of  the  canal  shall  lie  that  which  the  company  may  decide  to  be  the  most  avail- 
able, and  to  this  end  the  company  shall  enjoy  the  fullest  libertv  in  the  location,  construction,  and 
extension  of  the  canal  and  its  "feeders,  reservoirs,  jHirts,  and  other  appurtenances,  accessories, 
and  works  of  all  kinds.  The  canal  shall  not  be  less  than  3o  feet  in  depth,  and  its  lock*  shall  not 
be  less  than  7iM)  feet  in  length  and  SO  feet  in  width. 

Article  VIII.    .\<t>*>»>rir*  and  <juarantt<  againut  prrriou*  tymce&tumx. 

The  State  of  Nicaragua  shall  also  grant  to  the  company  the  right  to  survey,  locate,  construct, 
purchase,  maintain,  own,  and  operate  roads,  railways  with  any  motive  power  for  the  carriage  of 
passengers  and  freight,  navigation  lines  by  boats  or  steamers,  and  any  other  means  of  transporta- 
tion, as  well  as  telegraph,  cable,  and  telephone  lines,  in  such  place  or  places  as  the  conqwny 
may  deem  necessary  or  convenient  for  the  construction  and  service  of  the  canal  and  its  appurte- 
nances and  for  the  more  advantageous  maintenance  and  oj>enition  thereof. 

The  Government  shall  bind  itself  and  shall  declare  that  no  concession  or  privilege  heretofore 
granted  bv  it  opposes,  conflict*,  emlwrrasses,  or  prejudices  in  any  manner  the  concessions 
mised  in  this  contract  for  the  construction,  extension,  maintenance,  operation,  and  repairs  of 
interoceanic  canal  and  its  appurtenances. 

Wherever  in  this  contract  the  word  "  canal"  is  used  it  is  understood  that  it  comprises  all  the 
accessories  mentioned  in  this  article  and  the  ports  of  the  canal  itself. 

Article  IX.  —  Right  uf 'entry. 

The  State  shall  guarantee  to  the  company,  its  contractors,  engineers,  agents,  and  employes, 
the  right  to  enter  at  any  time  upon  national  lands  and  properties  of  individuals  when  necessary 
for  the  prosecution  of  the  work,  but  with  the  ohligation  of  indemnifying  the  individuals  for  sucti 
damage  as  they  may  suffer.  The  ( iovernment  shall  also  gurantee  to  the  company,  its  contractors, 
agents,  employes,  workmen  and  their  dependents,  providing  they  are  foreigners,  that  they  shall 
be  completely' exempt  at  all  times  in  peace  and  in  war  from  all  military  requisition  and  service, 
forced  loans." and  war  contributions,  and  from  all  form  of  contribution?.,  direct  or  indirect  taxes, 
fees,  or  other  charges,  national,  local,  or  municipal,  except  those  upon  real  estate  which  the 
agents  and  employees  of  the  company  may  acquire  for  their  own  account.  Nicaraguan  employees 
and  operatives  of  the  enterprise  shall  be  exempt  from  military  service  only  in  time  of  peace. 

The  (iovernment  shall  also  guarantee  to  the  company,  its  contractors,  agents,  employees  and 
their  dependents,  security  against  domestic,  acts  of  hostility,  and  shall  pledge  itself  to  use  all  its 
powers  for  their  protection,  and  sliall  engage  that  the  company  at  no  time  shall  be  molested  in  its 
operations  or  property,  either  in  time  of  peace  or  war. 
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Artici.k  X.    rtvt  disposition  tjfwattn  uml  public  land*. 

The  company  shall  have  nil  tin-  rights,  powers,  and  privileges  necessary  to  utilize  and  enjoy 
all  the  concessions  which  will  he  granted  in  accordance  w  ith  the  present  contract,  ami  the.  State 
of  Nicaragua  shall  grant  to  the  company,  without  ohstaele,  impediment  or  cost,  tho  free  naviga- 
tion and  the  use  and  disposition  of  the  waters  of  Lake  Nicaragua  and  the  Sin  •Juan  River  and 
other  lakes,  lagoons,  and  streams,  and  of  all  waterways,  natural  or  artificial,  within  the  jurisdic- 
tion and  under  the  dominion  of  the  State  that  may  be  considered  by  tho  company  necessary  for 
the  construction,  maintenance  and  operation  of  the  canal  and  its  appurtenances,  including  the 
right  to  lower  and  raise  the  levels  of  the  waters,  and  to  deflect  them,  to  rectify  and  navigate  any 
and  all  streams,  lakes,  and  lagoons.  It  is  understood  that  tho  damage  caused  to  private  parties 
by  inundations  or  by  the  deviation  of  water  courses  shall  he  compensated  for  by  the  company 
according  to  just  assessment  of  expert*. 

The  State  shall  also  grant  free  of  cost  all  spaces  of  national  lands  and  waters  that  may  be 
necessary  or  convenient  for  the  construction,  extension,  enlargement,  maintenance,  repair,  protec- 
tion, use,  and  enjoyment  of  the  canal  and  its  accessories,  including  all  spaces  required  for  the 
deposit  of  material"  from  excavations  and  cuttings;  for  the  overflow  arising  from  Luko  Nicaragua 
or  other  lakes,  lagoons,  and  streams,  and  from  dams  in  rivers;  for  all  deflection  and  rectification 
of  streams;  for  ports  and  extensions  thereof;  for  docks,  dikes,  piers,  basins,  sluices,  weirs.  h>eks, 
guard  gates,  reservoirs,  dams,  embankments,  walls,  and  drainage  and  dischargo  channels;  for 
lights,  light-houses,  beacons,  buildings,  storehouses,  machine  shops,  hospitals,  shipyards,  deposits 
of  COM,  wood,  and  materials,  and  including  all  lands  traversed  or  submerged  by  overflowing,  or 
by  surplus  waters,  and  for  whatever  purpose  may  In*  necessary  or  convenient  for  tho  enterprise. 
In  short,  the  State  shall  grant  freely  all  national  lands  and  waters  within  the  jurisdiction  of 
Nicaragua  that  mav  lw  useful  in  the  construction,  extension,  enlargement,  maintenance,  repair, 

[>roteetion,  use.  and  enjoyment  of  the  canal,  and  the  use  and  enjoyment  of  all  the  concessions 
lerein  mentioned.  All  national  lands  so  occupied  shall  become  the  projM'rty  of  the  company 
without  charge  to  it,  together  with  strips  of  national  land  of  at  least  300  feet  in  width  on  each 
side  of  the  canal,  measured  from  the  outermost  lamlers  of  its  cuttings  and  embankments  as 
shown  upon  the  final  plans  approved  by  the  company,  and  from  the  lagoon  and  river  banks 
(which  measurement  shall  not  lie  made  from  the  shores  of  I^ike  Nicaragua),  and  a  strip  of  land 
I'M  feet  on  each  side  of  the  center  of  all  railways  that  it  may  construct,  together  with  all  tho 
space  that  may  be  required  for  railroad  sidings  and  stations,  and  about  all  structures  and 
appurtenances  provided  for  in  this  agreement. 

All  embankmetita,  fillings,  and  dikes  that  may  l>e  formed  by  the  deposits  of  materials 
from  the  excavations  of  the  canal  and  its  appurtenances  and  accessories  shall  Wloug  in  fee 
simple  to  the  companv;  as  shall  also  all  accretions  that  may  lie  formed  by  the  action  of  the  sea, 
lakes,  or  rivers  on  all  sides  of  or  resulting  from  the  jetties,  dikes,  or  other  work*  constructed 
by  the  companv,  even  though  such  accretions  be  formed  in  front  of  lands  not  owned  by  the  com- 
panv. Nevertheless,  the  accretions  that  may  U*  formed  in  j>ort*  other  than  those  of  the  canal 
shafl  belong  to  the  ( lovcrnment. 

Those  part*  of  all  lakes,  rivers,  lagoons,  ports,  and  port  entrances  along  the  line  of  trans- 
portation  from  ocean  to  ocean  shall  l>e  considered  as  part  of  the  canal  itself. 

Article  XI.  Kjrpr»priativn. 

The  State  shall  bind  itself  to  expropriate  such  property  of  individuals  as  may  l>e  required 
for  the  use  and  enjoyment  of  any  rights  and  privilege*  mentioned  in  this  contract.  The  com- 
pany may  take  immediate  possession  of  such  property  at  the  time  that  it  may  lie  necessary, 
pavmg  the  value  thereof  to  the  owners,  which  value  shall  l»e  determined  in  accordance  « ith  the 
expropriation  laws  of  the  State.  The  company  shall  enjoy  also  the  immunities  and  privileges 
which  the  said  laws  accord  to  the  State  itself. 

Article  XII.    /'/•<<  w*<  r>f  ttHthrtat*  tin  j/ubfw  faud*. 

The  company  shall  have  the  right  t<>  lake  w  ithout  cost  from  the  national  lands  of  the  Stale 
of  Nicaragua  any  materials  whatsoever  necessary  or  convenient  for  the  construction,  extension, 
enlargement,  repairs,  maintenance,  use.  and  operation  of  the  canal  anil  of  its  jsirts,  appur- 
tenances, accessories,  and  equipments. 

The  company  shall  have  also  the  right*  and  privileges  enjoyed  by  the  State  in  regard  to 
materials  on  private  lands. 

No  lands  now  owned  by  the  (iovernment  along  the  route  of  the  canal  and  its  accessories 
shall  be  sold  or  leased  without  reserving  to  the  company  during  the  construction  of  the  work 
the  free  right  to  materials  thereon. 
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,  Akthi.k  XIII.    Esctvtir* rtnifrtJ. 

The  company  shall  have  exclusive  control  of  the  const  ruction,  management,  care,  protection, 
improvement,  use  and  operation  of  the  canal  and  of  its  accessories  ami  appurtenances,  and  it 
shall  have  also  the  exclusive  j>ower  to  formulate  rules  and  regulations  for  the  aforesaid  object* 
and  the  management  of  the  enterprise,  for  which  pur|H>ses  it  shall  he  vested  with  all  the  powers 
and  privileges  that  may  he  necessary. 

The  Government  shall  lend  its  aid  to  the  end  that  the  regulations  which  the  company 
formulates  and  submits  for  approval  shall  1m-  observed  and  enforced, 

Article  XIV.  Toll*. 

The  company  shall  have  the  right  and  power  to  levy  and  collect,  in  the  kind  of  money  it 
mav  determine,  transit,  navigation,  tonnage,  light,  light-house,  anchorage  and  port  dues,  towage, 
lighterage,  storage,  wharfage,  pilotage,  hospital,  quarantine,  and  all  other  similar  charges  from 
steamers,  ships,  vessels,  and  boats  of  every  kina  that  enter  the  canal  or  its  ports,  and  from 
passengers,  merchandise,  and  cargo  of  all  kinds.  For  this  purpose  it  may  establish  and  modify 
its  tariffs.    The  receipts  from  all  such  charges  shall  lielong  to  the  company. 

The  State  of  Nicaragua  shall  bind  itself  not  to  levy  customs  dues,  tonnage,  anchorage,  liglu. 
light-house,  wharf,  pilot,  hospital,  quarantine,  or  any  other  dues,  fees,  or  charges  upon  vessels, 
merchandise,  crews,  passengers,  or  any  person  or  thing  traversing  the  canal,  all  such  dues  and 
charges  being  for  the  ttenetit  of  the  company  as  sole  owner  and  manager  of  the  canal  and  its 
accessories. 

The  company  shall  have  the  right  to  discharge  and  reload  ships  in  transit  at  such  points  as 
may  be  convenient  in  order  to  make  repairs,  lighten  vessels,  or  shift  or  transship  cargoes, 
without  being  subject  to  search,  exactions,  duties,  or  charges  of  any  kind.  But  notice  thereof 
must  be  previously  given  to  the  nearest  customs  authority. 

Vessels  navigating  Ijike  Nicaragua,  the  river  San  Juan,  or  the  affluents  of  the  canal,  without 
passing  through  the  locks  or  gates  of  the  canal,  shall  pay  no  tolls,  and  vessels  which  use  only 
part  of  the  canal  shall  pay  partial  tolls,  which  shall  be  lixed  in  the  tariff. 

No  distinction  whatever  in  tolls  shall  lie  made  because  of  the  nationality  of  vessels. 

Aimri.K  XV.     Kxempfhm  frmn  thttie*  nnd  turt*. 

All  the  rights  and  franchises  of  the  company,  as  well  as  its  real  and  personal  property, 
wherever  situated,  shall  lie  exempt  at  all  times,  both  in  pea<-c  and  war,  from  even*  form  of  direct 
or  indirect  taxation,  contributions,  dues,  fees,  or  other  charges,  national,  local,  or  municipal, 
but  this  exemption  is  not  transferable. 

The  company  may  import  at  all  times,  free  of  customs  duties,  imposts,  taxes,  or  other 
charges,  without  anv  restriction,  any  and  all  vessels,  machinery,  tools,  explosives,  dredges,  fuel, 
supplies,  and  articles  necessary  and  convenient  in  the  construction,  maintenance,  extension, 
repairs,  use.  and  operation  of  the  canal,  its  appurtenances  and  accessories;  and  also,  during  the 
const  ruction  of  the  canal,  but  not  thereafter,  all  supplies,  provisions,  clothing,  personal  property, 
and  all  other  things  whatsoever  necessary  or  convenient  for  the  agents,  subordinate*,  and 
employes  of  the  company,  the  contractors'  and  their  employes,  and  all  their  dependents,  and 
for  the  trailing  stores  of  the  company. 

The  company  may  sell  freely  such  merchandise  as  is  not  subject,  to  customs  dues,  but  it  shall 
not  be  lawful  for  the  compan}'  to  sell  to  the  public  at  any  time  dutiable  articles  which  it  ha- 
imported  free  of  duty  by  virtue  of  this  contract.  The  last-mentioned  class  of  merchandise  may 
only  lie  sold  to  the  company's  contractors,  agents,  subordinates,  employes,  workmen,  and  their 
dependents,  who  reside  within  the  ports  of  the  canal,  or  within  the  zone  de.scril>ed  in  Article 
XVII.  The  company  shall  lend  its  active  cooperation  to  the  State  in  all  cases  for  the  purpose 
of  guarding  the  fiscal  interests  of  the  State  in  tins  respect. 

When  the  construction  of  the  canal  is  finished  all  stock  of  articles  imported  free  of  duty 
under  this  contract,  and  which  mav  not  be  necessary  for  the  maintenance,  operation,  or  repuir- 
of  the  canal  or  its  aeccessories,  shall  be  exported."  or  the  company  shall  pay  to  the  State  the 
regular  import  duties  thereon. 

Arth'i.k  XVI.  —Merman tiff  /nvrogativet. 

The  company  shall  have  all  the  rights  and  privileges  enjoyed  bv  mining  enterprises,  lumber 
companies,  manufacturing  companies  of  all  kinds,  importing  and  exporting  companies,  and. 
in  general,  all  mercantile  companies;  by  enterprises  which  have  for  their  object  the  establish- 
ment of  shipyards,  dry  docks,  warehouse  business,  the  purchase,  sale,  and  storage  of  coal,  as 
also  the  organization  of  express  companies.    The  company  may  also  deal  in  real  estate,  establish 
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bunking  institutions  in  all  branches  with  all  the  inherent  rights  of  this  class  ot  institutions, 
including-  the  right  to  issue  hank  notes;  it  may  also  establish  trust  and  sufe  deposit  companies 
and  savings  banks.  It  nuiv  also,  during  the  construction  of  the  c  anal  and  its  accessories,  establish 
hospitals,  stores  for  the  sale  of  provisions,  clothing,  and  every  kind  of  merchandise;  and  it  may 

Xrate  hotels  and  boarding  houses  along  the  route  of  the  canal  and  its  accessories,  providing 
avs  that  the  exercise  of  all  said  rights  and  privileges  shall  not  he  in  violation  of  the  laws  of 
the  State. 

The  company  shall  have  the  right  to  supply  water  from  the  canal  and  its  appurtenances  to 
persons  or  companies  that  may  desire  it  for  irrigation,  supply  of  towns,  motive  power,  or  for 
any  other  purpose,  and  to  fix  and  collect  dues  for  these  services. 

The  company  shall  have  the  free  privilege  of  fishing  in  all  waters  within  the  jurisdiction  of 
the  State  during  the-  construction  of  the  canal. 

Akticxk  XVII.  -Ibtiee. 

The  company  shall  have  power  to  formulate  and  modify  regulations  relative  to  the  policing 
of  the  canal,  and  shall  submit  them  to  the  consideration  of  the  Government,  which  shall  approve 
such  regulations,  providing  they  are  not  contrary  to  the  laws  of  the  State.  Slid  regulations, 
which  shall  be  in  force  within  the  zone  hereinafter  to  lie  indicated,  shall  have  for  their  object  the 
guaranteeing  of  order,  safety,  and  health.  They  shall  include  rules  for  controlling,  limiting,  or 
prohibiting  the  manufacture,  use,  and  sale  of  spirituous,  vinous,  and  malt  liquors;  the  prohibit- 
ing of  disorderly  houses,  and  all  kinds  of  gambling,  either  in  private  or  in  politic  establishments; 
the  regulation  and  control  of  all  hotels,  restaurants,  boarding  houses,  public  shows,  diversions, 
and  trafficking;  and  the  prohibiting  of  entry  within  the  limits  of  said  territory,  and  expelling 
therefrom  suspicious,  diseased,  or  vicious  persons.  Said  regulations  may  l>e  enforceable  from 
the  commencement  of  the  work  of  the  canal,  and  all  persons,  corporations,  and  establishments 
within  a  zone  extending  5  English  miles  on  each  side  of  the  canal  and  its  accessories  will  be  sub 
jected  thereto. 

The  company  mav  establish  a  police  force,  to  be  paid  by  it,  which  shall  have  ample  power  at 
all  times  to  enforce  the  general  police  regulations  of  the  country,  the  other  laws  of  the  State, 
and  the  rules  and  special  regulations  of  the  company.  Said  force  shall  consist  of  one  inspector 
and  his  deputies  and  subordinates,  and  their  appointment  sluill  be  in  the  power  of  the  company. 
Said  inspector  shall  have  exclusive  and  absolute  command  of  his  police  force,  and  he  and  his 
deputies  shall  have  all  the  corrective  powers  exercised  by  the  police  employes  of  the  State. 

The  police  of  the  company  will  lend  their  cooperation  to  secure  compliance  with  the  laws 
Of  the  State  relative  to  the  protection  of  life  and  property  and  the  preservation  of  order  along 
the  route  of  the  canal. 

Aktici.k  XVIII.  —  I*-jr  Iim-I  mntraattt. 

All  contracts  relative  to  the  construction,  maintenance,  operation,  and  management  of  the 
canal  and  its  accessories,  made  by  the  company,  its  contractors,  or  agents,  shall  la-  governed  by 
the  principle  of  "lex  loci  contractu." 

Aktici.k  XIX.  -  A'rutmtitjf. 

The  Government  of  the  State  shall  declare  the  ports  at  each  extremity  of  the  canal  and  the 
canal  itself,  from  sea  to  sea,  to  be  neutral;  and  that  m  case  of  war  traffic  shall  not  Ik*  interrupted; 
and  that  vessels  and  individuals  of  all  nations  mav  enter  said  ports  and  pass  through  the  canal 
without  molestation  or  detention.  In  general,  alf  vessels  may  freely  navigate  the  canal  and  its 
affluents,  without  distinction,  exclusion,  or  preference,  providing  they  pay  the  dues  and  observe 
the  regulations  established  by  the  company. 

Tne  transit  of  foreign  troops  and  vessels  of  war  shall  be  subject  to  the  prescriptions  estab- 
lished by  treaties  between  Nicaragua  and  other  powers,  or  by  international  law;  but  entrance  to 
the  canal  shall  1m>  prohibited  to  war  vessels  of  such  powers  as  may  be  at  war  with  Nicaragua  or 
with  the  Republic  of  which  Nicaragua  may  form  part. 

Aktici.k  XX.— Fr,r  /»>rts. 

The  ports  of  entrance  and  exit  of  the  canal  on  the  two  oceans  shall  be  free  jiorts  at  all  times. 
There  shall  l>c  about  those  ports  also  a  free  zone  of  land  which  the  Government  shall  fix. 

Vessels  on  the  way  to  traverse  the  canal,  as  well  as  those  in  the  service  of  the  company 
and  its  agents,  shall  have  the  right  to  use.  free  of  all  charges  or  dues  of  any  kind,  the  ports  of  the 
State  as  places  of  refuge  in  case  of  necessity. 
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Article  XXI.— Fm  ( iom mm, m >  nrriee. 

The  company  shall  be  obliged  to  gratuitously  transmit  Government  messages  over  its  tele- 
graph, cable,  and  telephone  lines,  and  it  shall  permit  the  free  transit  of  Government  troops  over 
the  roads  or  other  ways  of  communication  belonging  to  the  company,  providing  this  service 
will  not  interrupt  the  const  ruction  or  traffic  of  the  cauiT.  The  company  shall  render  these  services 
only  upon  written  request  by  the  competent  authorities. 

Article  XXII.— Railroad*. 

The  Government  shall  also  grant  to  the  company  the  right  to  survey,  locate,  construct, 
purchase,  maintain,  own,  and  operate  railways,  telegraph,  cable,  and  telephone  lines,  roads,  and 
lines  of  navigation  by  boats  or  steamers,  'and  other  means  of  transportation,  in  any  places 
within  the  jurisdiction  of  Nicaragua,  but  subject  to  the  laws  of  the  State. 

Article  XXIII.— Z«m»/ tjntnt*. 

In  addition  to  the  lands  and  spaces  mentioned  in  Article  X,  the  State  of  Nicaragua  shall 
grant  in  fee  simple  to  the  company  the  national  lands  hereinafter  described  in  alternate  lots  with 
other  lots  equal  in  extent  and  quality  which  the  Government  will  reserve  for  itself: 

First.  Along  the  route  of  the  canal,  the  San  Juan  River,  and  the  south  and  east  shores  of 
Lake  Nicaragua  from  the  Lajas  River  to  the  Tule  River,  200,000  hectares  in  alternate  lots 
not  to  exceed  2,500  hectares  each,  wherever  the  company  may  elect  within  these  limits  and  in 
such  proportional  quantities  as  it  may  deem  convenient. 

Second.  From  the  present  national  lands,  200,000  hectares,  also  in  alternate  lots,  not  t<> 
exceed  5,000  hectares  each,  in  the  places  that  the  company  may  select.  The  width  of  said  lot- 
shall  be  not  less  than  half  their  length. 

All  lands  mentioned  in  this  article  shall  be  selected  by  two  commissioners,  one  appointed 
by  the  Government,  the  other  by  the  company,  who  may  survey  the  lands  and  establish  their 
boundaries.  These  lands  shall  be  measured  and  monuincnted,  wholly  or  partially,  and  at  such 
times  as  the  company  may  elect,  in  conformity  with  the  laws  of  the  State;  but  the  definite  titles 
shall  be  executed  aiid  delivered  to  the  company  upon  the  completion  of  the  work  of  the  canal. 
The  salaries  of  commissioners  and  other  expenses  incurred  in  this  respect  shall  la?  paid  by  the 
company. 

The  Statewill  reserve  to  itself  the  right  of  occupying,  in  the  lands  conceded  to  the  company, 
the  spaces  necessary  for  roads  and  public  buildings,  and  for  this  purpose  it  may  also  take  wood 
or  other  building  materials  found  on  the  said  lands. 

In  case  the  company  shall  have  improved  said  lands  the  State  shall  be  obliged  to  indemnify 
it  for  the  damages  it  may  suffer,  at  a  just  assessment  of  experts. 

The  lands  so  ceded  or  sold  to  the  company  shall  not  be  transferred  or  sold  by  it  at  any  time, 
in  whole  or  in  part,  to  any  foreign  government. 

Article  XXIV. — Land  option. 

The,  State  of  Nicaragua  shall  grant  to  the  company  the  option  to  select  and  purchase  from 
time  to  time  any  national  land  in  such  quantities  us  the  company  may  elect,  but  not  to  exceed 
in  the  aggregate  l.OiM).(KM)  hectares,  at  the  price  of  §1  American  gold"per  hectare.  This  option 
shall  be  in  force  for  two  years  from  the  date  of  organization  of  the  company. 

Article  XXV.  -Mineral  and  timber  right*. 

All  lands  that  the  company  may  acquire  in  conformity  with  this  contract  shall  be  in  fee 
simple,  and  this  right  shall  carry  with  it  the  absolute  ownership,  without,  need  of  previous 
denunciation,  of  all  minerals  and  mineral  products  contained  therein. 

The  company  shall  be  the  absolute  owner  also  of  all  wood  and  other  products  of  the  lands 
acquired  by  it.  and  shall  have  the  right  to  cut.  manufacture,  and  sell  any  and  all  such  product-, 
always  excepting  acquired  rights. 

No  national  land  along  the  route  of  the  canal  which  may  be  required  for  the  construction 
of  the  canal  or  its  accessories  shall  be  sold  or  leased  by  tin-  Government  to  the  prejudice  of  the 
company. 

Article  XXVI.  —  Kmjtloy,*  and  immigrant*. 

The  company  may  freely  introduce  into  Nicaragua  workmen  for  the  prosecution  of  its 
enterprise  and  immigrants  for  the  colonization  of  it-  lands,  always  excepting  Asiatics. 
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Article  XXVII.—  Z*«W  repwiihttht*. 

Before  commencing  the  work  of  the  canal  or  the  lines  of  communication  from  ocean  to 
ocean,  and  within  one  year  following  the  date  of  the  organization  of  the  company,  it  shall  con- 
stitute and  maintain  a  representative  in  Nicaragua,  vested  with  all  powers  for  the'  transaction  of 
its  business  with  the  Government,  according  to  instructions  of  the  board  of  directors.  Said 
representative  shall  hnve  also  the  power  to  represent  the  company  in  its  business  with  private 
jmrties,  and  to  appear  in  suits  before  the  tribunals  of  the  State. 

AtmeLK  XXVIII.—  ( 'nmpany*  MigatiuM. 
The  company  shall  bind  itself  to  the  following: 

First  To  commence  the  excavation  of  the  canal  within  two  years  from  the  date  of  the 
organization  of  the  company. 

Second.  To  complete  a  transportation  line  between  the  two  oceans  by  means  of  railways 
and  boats  on  I^ake  Nicaragua  and  the  upper  part  of  the  San  Juan  River,  within  three  years 
following  said  organization.  This  communication  shall  be  effected  by  means  of  Ixiats  which 
can  transport  the  railroad  cars  from  one  point  to  another.  Said  line  shall  remain  in  operation 
during  the  time  of  construction  of  the  canal. 

Third.  To  construct  the  canal  during  the  ten  years  following  the  organization  of  the 
company.    At  the  end  of  said  period  the  canal  shall  be  open  to  universal  traffic. 

Article  XXIX.— Fhm. 

In  case  the  company  shall  not  comply  with  the  obligations  specified  in  the  preceding  article 
it  shall  incur  the  following  tines: 

First.  For  each  year  of  delay  in  beginning  the  work  of  excavation  of  the  canal  the  company 
aballpnj  a  line  of  SS25,<MH),  American  gold,  to  the  Government  of  Nicaragua. 

Second.  For  each  year  of  delay  in  completing  the  transportation  line  by  railways  and  boat* 
the  company  shall  pay  a  line  of  $50,04 mi.  American  gold. 

Third.  For  eachyear  of  suspension  of  traffic  on  the  provisional  transportation  line  from 
ocean  to  ocean  it  shall  \my  a  tine  of  $50,000,  American  gold. 

Fourth.  For  each  veiir  of  delay  in  opening  the  canal  to  universal  traffic  it  shall  pay  a  tine 
of  *loo.ooo,  American  gold. 

It  i«  understood  that  if  these  delays  should  be  occasioned  by  force  majeure  or  casus 
fortuitus  which  shall  have  interrupted  the  works  or  impeded  the  action  of  the  company,  it  shall 
not  incur  these  tines  and  shall  l>c  giveu  an  extension  of  time  equal  to  that  of  the  interruption. 

It  is  also  understood  that  if  at  the  end  of  the  tenth  year  the  canal  shall  not  have  been 
opened  to  commerce,  but  if  the  company  shall  have  invested  in  the  enterprise  the  sum  of 
$5o.(Mmi.<mm>,  American  gold,  it  shall  enjoy'an  extension  of  time  sufficient  to  allow  the  completion 
of  the  works  without  paying  any  fines. 

The  pavment  of  aiiy  of  the  lines  specified  in  this  article  shall  not  exclude  the  payment  of 
others  which  the  com  piny  may  have  incurred. 

When  in  the  judgment  of  the  Government  the  company  shall  have  incurred  a  tine,  the 
former  shall  give  notice  thereof  to  the  representative  of  the  company  in  the  State. 

Article  XXX.    Gatvrtmitnt  rtoek. 

In  consideration  of  the  privileges,  franchises,  concessions,  rights,  and  property  which  will 
be  granted  to  the  company  by  this  contract,  the  State  of  Nicaragua  shall  be  entitled  to  S  jxt 
centum  of  the  total  amount  of  the  stock  issued  by  the  company.  The  Government's  stock  shall 
lie  considered  as  fully  paid  and  nonassessable,  and  shall  in  no  event  lie  less  than  $8,4KMi,iM)0, 
American  gold,  par  value.  This  stock  shall  be  nontransferable,  and  shall  remain  in  its  entirety 
in  the  possession  and  ownership  of  the  State  of  Nicaragua.  Said  stock  shall  have,  with  the 
above  exception  only,  all  the  rights,  privileges,  advantages,  and  benefits  of  the  other  stock  of 
the  company,  and  it  shall  be  delivered  to  the  duly  accredited  agent  of  the  Government  of  Nicara- 
gua in  New' York  in  the  proportion  of  S  per  centum  of  each  issue.  Slid  delivery  shall  Ik-  made 
within  ninety  days  following  the  date  of  each  issue. 

In  case  the  agent  of  the  Government  should  not  bo  found  in  New  York  or  the  Government 
should  not  have  appointed  one,  the  company  may  deposit  in  any  one  of  the  national  Iwnks  in  the 
State  of  New  York  for  account  of  the  Government  the  stock  to  which  it  is  entitled. 

The  Government  of  Nicaragua  as  stockholder  of  the  company  shall  have  the  jierpetual  right 
•  >f  naming  one  member  of  the  board  of  directors  of  the  company.  This  director  shall  have  all 
the  rights,  privileges,  and  powers  conferred  u|>on  any  director  by  the  constitution  and  by-laws 
of  the  company. 
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Article  XXXI. — trwrnMent  particijMitiim, 

During  one  hundred  ami  ninety-nine  years  from  the  day  on  which  the  canal  is  opened  to 
universal  traffic  for  the  first  time  the  net  profits  in  their  entirety  shall  belong  to  the  stockholders 
of  the  company.  During  the  following  ninety-nine  years  the  company  shall  pay  to  its  stock- 
holders out  of  the  net  profits  a  cumulative  annual  dividend  of  It)  per  centum,  and  of  such  tmlance 
as  may  remain  it  shall  pay  one-half  to  the  Government  of  Nicaragua  and  the  other  half  shall 
lielong  to  the  stockholders.  After  the  expiration  of  this  second  period  the  company  shall  pay  to 
the  Government  of  Nicaragua  one-half  of  the  net  annual  profits  and  the  other  naif  shall  belong 
to  the  stockholders. 

Article  XXXII.    /W7*  and  dividend*. 

From  the  gross  receipts  of  the  enterprise  the  company  shall  deduct  all  expense*  that  may  l»e 
incurred  by  the  care,  management,  maintenance,  improvement,  extension,  direction,  administra- 
tion, and  operation  of  the  canal,  its  accessories,  appurtenances,  and  equipments,  and  all  sums 
necessary  for  the  service  of  the  bonds  (the  interest  rate  of  which  shall  not  exceed  0  per  centum 
per  annum)  and  the  sums  necessary  for  the  amortization  and  reserve  funds.  The  balance  of  the 
receipts  after  making  such  deductions  shall  constitute  the  net  profits  of  the  company.  Of  this 
net  profit  not  less  than  NO  per  centum  shall  be  distributed  among  the  stockholders  at  least 
annually;  but  it  is  agreed  that  at  the  end  of  ten  years  from  the  completion  of  the  canal,  and  from 
the  collection  of  the  first  tolls  for  the  use  thereof,  the  company  thereafter  shall  not  distribute 
among  its  stockholders,  out  of  the  net  receipts  from  tolls  on  vessels  for  the  use  of  the  canal,  a 
sum  that  shall  exceed  15  per  centum  per  annum  cumulative  on  the  outstanding  capital  stock  of 
the  company. 

Article  XXXII 1.    Guaranty  d-jxutit. 

Messrs.  Eyre  and  Cragin,  in  consideration  of  the  promises  made  by  the  Government  herein 
contained  and  as  a  guarantee  that  the  company  will  be  organized  in  the  time  and  foini  indicated 
in  Article  II,  agree  to  deposit  in  the  general  treasury  of  the  State  the  sum  of  1100,000,  American 
gold,  within  three  days  following  the  publication  in  this  city  of  the  decree  of  ratification  of  this 
contract. 

Article  XXXIV.    Additional  ynaruntm  depotU. 

Within  four  months  from  the  organization  of  the  company  it  shall  deposit  in  the  general 
treasury  of  N icaragua  !f400,000,  American  gold.  This  sum.  as  also  that  of  $100,<hni  mentioned 
in  the  preceding^  article,  shall  remain  in  the  possession  of  the  Government  of  Nicaragua  to 
respond  for  the  fines  which  the  company  may  incur  according  to  this  contract. 

Article  XXXV.    lntrrt*t  <m  dr/Muti/*. 

The  deposits  mentioned  in  the  two  preceding  articles  shall  l>ear  interest  at  the  rate  of  4  |ht 
centum  per  annum.    The  Government  shall  credit  this  interest  to  the  company  in  account. 

Article  XXXVI. — lic/irmd  of  dejnm!t*. 

In  case  the  deposits  referred  to  in  Articles  XXXIII  and  XXXIV  shall  be  exhausted  by  the 
payment  of  fines  to  which  they  are  applicable,  the  company  shall  be  obliged  to  make  a  new 
deposit  of  an  emial  amount,  that  is,  $500,000,  American  gold,  within  four  months  following  the 
date  on  which  the  last  tine  shall  have  been  paid. 

AKTICLE  XXXVII.  —  ri*illibttr*rini>d*  of dr/HMtit*. 

In  ease  this  contract  shall  be  annulled  for  the  reasons  set  forth  in  Article  XXXVIII  the 
sums  with  interest  which  shall  have  been  deposited  and  are  to  respond  for  the  payment  of  fines, 
shall  bo  for  the  benefit  of  the  Government:  however,  if  this  contract  be  not  annulled  said 
deposits  with  interest,  in  whole  or  such  part  as  *hall  not  have  been  applied  to  the  payment  of 
fines,  shall  belong  to  said  company,  but  shall  lie  left  in  possession  of  the  Government  and  the 
company  shall  reimburse  itself  for  them  from  the  dividends  to  which  the  Government  may 
become  "entitled  on  its  stock. 
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Article  XXX  VII  I.    /■<„■/,  It  .nr. 

This  contract  shall  1m-  annulled  only  for  any  <>f  the  following  causes,  duly  proven,  always 
excepting  cases  of  force  majeure: 

First.  If  the  company  shall  not  be  legally  organized  within  the  time  specified  in  Article  II. 

Second.  For  failure  to  make  the  deposits  in  the  general  treasury  of  Nicaragua  which  the 
company  niav  be  obliged  to  make  by  this  contract. 

Third.  For  any  transfer  which  the  company  may  make  of  this  contract  to  any  Government 
without  the  previous  consent  of  the  Government  of  Nicaragua  or  of  the  Government  of  the 
Republic  of  which  Nicaragua  may  form  part. 

Fourth.  For  noucompletion  of  the  line  of  transportation  from  ocean  to  ocean,  by  means  of 
railway  and  iKmts,  within  six  years  from  the  date  of  the  organization  of  the  company. 

Fifth.  For  abandonment  of  the  works  of  the  canal  during  a  period  of  three"  consecutive 
years. 

Sixth.  For  nondelivery  to  the  Government  of  the  stock  to  which  it  shall  Ik*  entitled  in  the 
place,  time,  and  form  set  forth  in  Article  XXX  of  this  contract. 

Aim  CLE  XXXIX.  Arbitration. 

Any  misunderstanding  or  difference  that  may  arise  between  the  Government  of  Nicaragua 
and  the  company  shall  be,  decided  by  a  tribunal  of  arbitrators,  one  appointed  by  each  party,  and 
these  arbitrators,  before  considering  the  point  or  points  in  dispute,  shall  designate  an  umpire  to 
decide  between  them  in  case  of  disagreement.  If  the  arbitrator*  can  not  agree  upon  an  umpire, 
the  Government  of  Nicaragua  and  the  company  shall  ask  the  president  of  the  Swiss  Confedera- 
tion to  appoint  the  person  who  shall  serve  as  umpire. 

The  decision  rendered  by  the  two  arbitrators  or  by  the  umpire,  as  the  ease  may  be,  shall  lie 
tinal  and  without  appeal. 

In  case  of  disagreement  either  party  may  so  notify  the  other.  This  notification  shall  be  in 
writing  and  shall  clearly  express  the  point  or  points  of  disagreement,  the  name  of  the  arbitra- 
tor, and  notice  to  the  other  party  to  name  its  arbitrator  within  ninety  days  following  the  date 
of  said  notification.  If  the  party  so  notified  shall  not  name  its  arbitrator  in  the  said  ninety  days 
it  shall  lose  the  right  of  doing  so  thereafter,  and  shall  be  obliged  to  accept  the  decision  rendered 
alone  by  the  arbitrator  of  the  other  party. 

The  periods  within  which  the  arbitrators  shall  render  their  decision,  and  the  rules  by  which 
they  shall  lie  governed  in  the  transaction  of  their  affairs,  shall  be  the  subject  of  regulations  to  be 
formulated  by  the  Government  and  the  Company  together,  within  one  year  following  the  date 
upon  which  the  said  company  is  definitely  organized. 

Kiich  party  shall  pay  the,  emoluments  of  its  own  arbitrator,  and  the  Government  and  the 
company  shall  pay  in  equal  parts  the  emoluments  of  the  umpire,  including  such  expenses  as  he 
may  incur. 

Such  questions  as  may  arise  between  the  company  and  private  parties  in  Nicaragua  shall 
be  submitted  to  the  tribunals  of  the  State,  and  the  local  representative  of  the  company  shall  be 
obliged  to  appear  before  said  tribunals. 

Artki.k  XL.  ~(rm?rr»Mfnt  of  yicxirai/mi. 

Wherever  in  this  contract  the  Government  of  Nicaragua  is  mentioned  it  is  understood  to 
refer  to  the  present  Government  of  the  State  or  to  that  of  the  Republic  of  which  Nicaragua  may 
form  part. 

ARTICLE  XLI.  —  Trrutiuatimt  •>/  <  'dnlrint*- MmumiiI  tymtnu  t. 

It  is  understood  that  for  the  purposes  of  this  contract  the  Cardenas-Menocal  contract  shall 
cease  to  have  legal  existence  on  the  !'th  day  of  October.  1K!«»,  and  therefore  all  the  foregoing 
stipulations  shall  take  effect  without  necessity  of  further  action,  declaration,  or  law  on  the  l'>th 
of  Oetolier.  1HJW,  or  sooner  should  Messrs.  F>yre  and  Cragin,  their  heirs  or  assigns,  obtain  the 
rescission  of  the  Cardenas-Menocal  contract.  In  this  latter  case  it  shall  lie  sufficient  that  said 
Eyre  and  Cragin,  their  heirs  or  assigns,  should  notify  the  Government  in  writing,  enclosiug  the 
document  or  documents  that  prove  the  rescission.  The  date  of  said  notice,  or  the  loth  day  of 
October,  1899,  as  the  case  may  lie,  shall  fix  the  commencement  of  the  period  within  which  the 
Interoceanic  Canal  Company  shall  be  organized  in  accordance  with  Article  II  hereof. 
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In  witness  whereof,  we  have  signed  this  contract  in  duplicate  in  the  citv  of  Managua,  mi  the 
twenty-seventh  day  of  October,  one  thousand  eight  hundred  and  ninety  eight. 

(sgd.)    M.  C.  Matcs. 

(sgd.)    E.  Eyre. 

(sgd.)   Edward  F.  Crauix. 

The  Government,  finding  the  foregoing  contract  in  conformity  with  the  instruction*  given  to 
Sofior  Doctor  Don  Manuel  C.  Matus. 

Resolves,  To  approve  it  in  all  its  parts  and  to  submit  it  to  Congress  for  its  ratification. 
Managua.  27th  Ort,J„T,  1808. 

(sgd.)    .1.  S.  Zklaya. 

The  sub-secretary  of  public  works  in  charge  of  the  office. 

(sgd.)    Jose  C.  Mixoz. 

Done  in  the  Hall  of  Sessions  of  the  National  Legislative  Assembly  of  the  State. 
Managua.  JO//,  Oc/.J>t/\  1898. 

(sgd.)    (i.  AllACXZA,  D.  1*. 
(sgd.)    Max  Morales,  D.  S. 
(sgd.)    Cam.  Castkli/>x,  D.  S. 

Be  it  executed.    National  Palace.  Managua,  31st  October.  1HUS. 

(sgd.)    J.  S.  Zklaya. 

The  sub-secretary  of  public  works  in  charge  of  the  office. 

(sgd. )    .lout,  U.  McSo*. 

Accepted  on  the  same  date. 

(sgd.)    E.  Eyre. 

(sgd.)    Edward  F.  Crauix. 

(sgd.)  Mcxoz. 

And  I  transcribe  it  to  yon  for  your  knowledge  and  guidance,  signing  myself  your  obedient 
servant. 

(sgd.)  Mrxoz. 

lTrnn.Ii.tkMi.1 

The  undersigned,  sub-secretary  of  state,  in  charge  of  the  department  of  public  works, 
certifies  that  the  foregoing  is  a  true  translation  of  the  promise  of  contract,  written  in  Spanish, 
and  which  was  entered  into  by  the  Supreme  Government  and  Messrs.  Edward  Eyre  and  Edward 
F.  Cragin,  for  the  excavation  of  the  Interoceanic  Canal,  consisting  of  forty-one  articles  followed 
by  the  resolution  of  approval  of  the  president  of  the  State  ami  the  decree  of  ratification  of  the 
national  legislative  assembly. 

And  for  the  purposes  thereof  I  authorize  the  present,  which  I  seal  and  sign  in  Managua. 
November  second,  eighteen  hundred  and  ninety -eight. 

(sgd.)  Muxoz. 

1,  the  undersigned,  consul  of  the  United  States,  do  hereby  certify  that  the  above  signature 
of     Mufioz."  minister  of  public  works  and  sub-secretary  of  state,  is  true  and  genuine. 
Maxauca.  Xonmbrr J.  1898. 

(sgd.)    Chester  Don  ammo  x. 

('.  8.  r.w. 
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Appendix  U. 

TRANSLATION  OF  THE  CONTRACT  ENTERED  INTO  BETWEEN  THE  GOVERNMENT  OF 
NICARAGUA  AND  THE  ATLAS  STEAMSHIP  COMPANY,  LIMITED.  DATED  AT  THE  CITY 
OF  MANAGUA,  ON  THE  30th  DAY  OF  SEPTEMBER,  1897. 


The  National  Legislative  Assembly  decrees: 

Only  article.  The  contract  entered  into  between  the  minister  of  public  instruction,  pro- 
visionally in  charge  of  the  portfolio  of  public  works,  on  tiehalf  of  the  Government,  and  Louis 
Wichman,  representative  of  the  Atlas  Steamship  Company,  Limited,  is,  with  the  modifications 
subsequently  agreed  ujxm  by  both  parties  and  the  modifications  introduced  by  the  House, 
approved  in  the  following  terms: 

Manuel  Coronel  Matus,  minister  of  public  instruction,  provisionally  in  charge  of  the  port- 
folio of  public  works,  representing  the  Government  of  the  State,  and  Louis  Wichman,  represent- 
ing the  Atlas  Steamship  Company,  Limited,  in  accordance*  with  the  power  of  attorney  exhibited, 
have  agreed  on  the  following  contracts,  with  the  object  of  expediting  steam  navigation  on  Lake 
Nicaragua  and  the  river  San  Juan  <lel  Norte,  which  each  day  offers  greater  difficulties:  of  facili- 
tating communication  with  the  Atlantic  coast,  on  which  great  interests  depend,  and  in  the  hope 
of  commercial  and  agricultural  development  that  shall  improve  the  condition  of  the  country. 

I.  In  consideration  of  the  great  expenses  that  the  Atlas  Steamship  Company,  Limited!  here- 
inafter called  "the  company."  shall  incur  for  the  aforesaid  object,  the  Government  grants  it  the 
exclusive  right  during  thirty  years  to  navigate  by  steam  the  Silico  Lagoon,  counting  from  the 
final  ratification  of  this  agreement,  and  the  exclusive  right  during  the  same  period  to  construct 
tramways  and  railways  at  convenient  places  along  the  line  of  the  river  San  Juan  to  avoid 
obstacles  therein. 

II.  The  company  binds  itself  to  construct  on  its  own  account  a  narrow-gauge  railway  that 
shall  put  the  place  known  as  Colorado  Junction,  or  another  suitable  point,  in  communication 
with  the  Silico  I^ngoon,  so  as  to  avoid  the  navigation  of  the  dry  and  most  difficult  part  of  the 
river  San  Juan  and  effect  more  rapid  transit  to  the  port  of  San  Juan  del  Norte  during  the 
summer.  The  length  of  this  line  shall  l>e  5  miles,  more  or  less,  and  at  its  terminals  the  company 
shall  erect  houses  and  piers  that  shall  combine  the  requisites  for  passenger  traffic,  the  transpor- 
tation of  merchandise,  and  for  other  services. 

III.  The  Government  shall  subsidize  the  company  to  the  extent  of  |o,000  for  each  mile  of 
the  said  railway,  payable  in  successive  monthly  installments  of  $1,000  from  the  time  the  governor 
of  San  Juan  del  Norte  advises  that  the  construction  works  of  the  railway  have  commenced,  and 
providing  the  works  are  not  interrupted.  In  case  the  works  are  interrupted,  payments  shall  be 
suspended  until  the  works  are  recontinued. 

IV.  The  Government  declares  this  work  to  l>e  of  public  utility,  so  that  the  company  may 
expropriate  lands  of  private  property  required  for  rignt  of  way  in  accordance  with  the  laws  in 
the  matter.  The  company  snail  have  for  the  same  purpose  the  right  to  occupy,  free  of  all 
charge,  such  national  lands  as  the  line  may  cross,  together  with  a  strip  of  land  100  yards  wide 
along  the  entire  length  of  the  line. 

V.  The  Government  also  grants  the  company  the  right  to  cut  in  the  national  forests  adjacent 
to  I,akc  Nicaragua  and  the  river  San  Juan,  free  of  all  charge,  all  the  wood  it  may  require  for  the 
use  of  the  steamers,  tramways,  railways,  piers,  houses,  and  workshops,  and  for  other  purposes 
of  the  traffic. 

VI.  The  Government  concedes  the  right  of  occupying,  in  the  ports  and  places  of  transit, 
such  lots  of  national  land  as  may  be  necessary  for  the  establishment  of  stores,  tramways,  offices, 
workshops,  stations,  etc.  It  is  understood  that  such  lots  shall  be  selected  by  agreement  with  the 
Government,  and  that  in  case  any  of  them  should  be  private  property,  the  Government  shall 
authorize  their  expropriation,  in  accordance  with  which  the  company  shall  pay  the  just  price  as 
fixed  by  experts,  unless  the  price  shall  have  been  agreed  upon  between  the  owners  and  the 
company. 
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VII.  The  company's  employes  and  lal  Hirers  shall  be  exempt  from  civil  Mid  military  service, 
and  to  this  effect  the  respective  authorities  shall  issue  Mich  exemptions  as  may  he  necessary  to 
insure  the  g|M|d  service  of  the  company. 

VIII.  The  steamers,  railways,  tramways,  stations,  service  houses,  ami  other  indispensable 
things  for  the  purposes  of  the  company  shall,  (hiring  the  term  of  this  contract,  1m-  exempt  from 
national  ami  municipal  contributions. 

IX.  The  company  shall  import,  free  of  local  an<l  customs  dues,  the  machinery,  tools, 
materials,  coal,  provisions,  and  other  articles  necessary  for  its  service,  excepting  strong  liquors, 
hut  with  strict  observance  of  fiscal  regulations  and  the  requirements  of  the  ministry  of  finance 
for  due  control  and  statistical  purpose, 

X.  The  company  in  the  service  of  its  enterprise  shall  have,  subject  to  the  laws  of  Nicaragua, 
the  free  use  of  the  national  telegraph  lines,  but  this  concession  shall  not  prevent  the  Government, 
from  selling  the  said  lines  unconditionally. 

XI.  "When  the  railway  from  the  Silieo  Lagoon  shall  be  finished,  should  the  Government 
consider  it  convenient  to  its  interests  and  those  of  the  company,  it  shall  remove  the  custom-house 
from  Castillo  to  a  point  that  will  hinder  a.s  little  as  [xtssiblo  the  rapid  transportation  of 
merchandise. 

XII.  The  company  is  obliged  to  make  at  least  three  tripe  a  month  with  its  steamers  from 
Granada  to  San  Juan'  del  Norte,  and  vice  versa,  and  to  call  at  least  once  a  month  at  all  the 
established  ports  of  the  lake  which  the  steamer  ]'J,/»n>i.  or  another  of  her  size,  can  reach.  The 
company  shall  carry  the  mails  of  the  State  on  all  trips  free  of  charge.  The  aforesaid  trips  shall 
In;  subject  to  an  itinerary  of  which  the  Government  and  public  shall  )h>  notified  and  which  can  not 
he  altered  without  three  months  previous  notification  to  them.  For  each  unjustified  infraction  of 
the  itinerary  the  company  shall  pay  a  tine  of  from  $25  to  $1(N.J,  which  shall  he  collected  by  the 
Government. 

XIII.  Passengers  and  freight  tariffs  shall  he  in  the  money  of  the  country  and  as  moderate  as 
the  company  can  make  them.  The  Government  shall  enjoy  a  rebate  of  30  per  cent  on  the 
transportation  of  its  employes,  other  persons  who  travel  for  its  account,  its  troops,  and  cargo. 

XIV.  In  case  of  war,  the  company  s  steamers  shall  be  placed  at  the  order  of  the  Government, 
which  shall  take  them  for  its  own  account,  acknowledging,  upon  returning  them,  the  losses  and 
damages  their  use  may  have  occasioned.  These  losses  and  damages  shall  he  appraised  by  an 
engineer,  chosen  by  mutual  agreement,  or  by  two  experts,  one  for  each  party,  providing  the 
parties  hereto  can  not  agree  on  the  nomination  of  the  former.  Should  the  experts  fail  to  agree 
on  the  estimate  of  losses  and  damages,  the  decision  of  an  umpire  appointed  by  the  experts  prior 
to  their  disagreement  shall  he  final,  and  his  decision  can  not  lie  appealed  from. 

XV.  The  company  binds  itself  to  undertake,  as  soon  us  possible,  such  works  ulong  the  river 
San  Juan  as  may  ln>  necessary  to  facilitate  the  uninterrupted  transportation  of  passengers  and 
merchandise  during  the  whole  year,  by  means  of  vessels  and  railways,  between  San  Juan  del  Norte 
and  Lake  Nicaragua. 

Should  the  company,  after  careful  study  of  the  obstacles  to  navigation,  wish  to  undertake 
works  of  greater  magnitude,  so  as  to  secure  a  depth  of  water  of  ii  feet  in  the  river  San  Juan  at 
all  seasons,  and  to  deepen  the  bar  of  the  port  so  that  vessels  of  large  tonnage  can  cross  it.  the 
Government  shall  give  the  company  permission  so  to  do. 

XVI.  This  contract  may  fie  transferred  to  any  foreign  person  or  company,  but  in  no  case, 
neither  in  whole  nor  in  part,  neither  directly  nor  indirectly,  to  any  government.  Should  the 
contract  be  transferred  to  a  company  whose  domicile  is  abroad,  it  shall  constitute  a  representative 
in  Nicaragua  fully  authorized  and  instructed  for  all  affairs,  judicial  or  otherwise.  The  said 
company  shall  be  subject  to  the  laws  of  Nicaragua, 

XVII.  For  the  purposes  of  the  preceding  article  the  company  shall  have  an  agent  in 
Nicaragua. 

Any  difference  that  may  occur  in  regard  to  the  men  nine  and  application  of  this  contract  shall 
Ik-  decided  by  one  arbitrator  chosen  by  mutual  consent,  or  by  two  arbitrators,  one  for  each  party. 
In  this  caw,  should  the  arbitrators  not  agree  as  to  the  amount  of  losses  and  damage,  the  mutter 
shall  be  decided  by  an  umpire  appointed  before  proceeding  to  the  arbitration,  and  his  decision 
shall  be  final.  The  tribunal  of  arbitrators  shall  be  established  at  the  latest  within  fifteen  days 
from  the  time  one  party  has  notified  the  other  of  anv  difference  that  may  occur,  and  it  shall  give 
its  decision  within  six  months,  at  the  latest.    Such  decision  can  not  he  appealed. 

XVHI.  Should  the  railway  front  the  Silieo  Lagoon  to  the  river  San  Juan  be  not  finished 
within  three  years  from  this  date,  this  concession  shall  for  that  reason  be  forfeited. 

The  works  of  construction  of  the  said  railway  shall  commence  at  the  latest  within  one  year 
from  the  date  upon  which  this  agreement  is  signed,  and  should  the  company  not.  do  so.  it  shall 
lose  the  deposit  of  *.j,0W  gold,  which  it  binds  itself  to  make  in  the  general  treasury  of  the  State 
within  six  months  under  penalty  of  the  forfeiture  of  this  contract. 
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The  said  deposit  shall  lie  returned  to  the  company  when  tin-  works  of  the  railway  referred 
to  are  finished. 

XIX.  This  concession  shall  never  be  an  obstacle  to  the  carrying  out  of  anv  contract*  the 
Government  may  decide  to  make  in  regard  to  the  opening  of  an  interoceanic  canaf  over  the  same 
KHlte,  nor  shall  it  affect  in  the  least  those  it  may  have  already  made. 

XX.  It  is  understood  that  during  the  term  of  this  agreement  the  Government  can  not 
subsidize  any  other  company  of  steamers  on  Lake  Nicaragua. 

XXI.  In  case  of  expropriation  owing  to  the  opening  of  the  interoceanic  canal,  and  consider- 
ing the  expenses  the  company  may  have  incurred,  it  shall  be  indemnified  by  whom  it  may  concern 
for  the  value  of  the  materials  of  the  enterprise,  according  to  such  title  as  the  company  may  be 
able  to  show,  it  being  understood  that  the  Government  of  Nicaragua  shall  not  pay  in  any  case 
any  indemnitv  whatever. 

XXII.  To  determine  the  indemnity  mentioned  in  the  preceding  article  the  procedure  stipu- 
lated in  Article  XIV  shall  be  followed  in  its  entirety. 

XXIII.  Should  either  party  not  apix>int  it.s  arbitrator  within  fifteen  days  after  having  been 
notified  of  any  difference  arising,  or  should  the  party  appointed  not  accept,  or  should  he  be 
absent,  the  president  of  the  supreme  court  of  justice  shall,  within  three  days,  ami  upon  the 
petition  of  the  other  party,  appoint  an  arbitrator. 

XXIV.  In  no  cast- and  for  no  reason  shall  the  company  or  whoever  may  represent  it  have 
the  right  of  appealing  to  diplomatic  intervention. 

In  proof  of  which  are  signed  two  of  same  tenor  at  Managua  on  the  5th  day  of  .June,  lt>1»T. 

M.  C.  Matvs, 

Lons  WlCHMAN, 
F»rlh>  AthiM  StettmtAip  Comj»niy.  LhnitttJ. 

Given  in  the  hall  of  session*.  Managua,  September  ->K  lhi*7. 

M.  Morales,  D.  P. 
Santiaoo  Lopez. 
Leandro  Garcia. 

Approved. 

National  palace,  Managua,  September  80,  189T. 

.1.  S.  Zklaya. 
.1.  C.  Munoz, 
A,-/!,,,/  MinUt.r  of  Public  Work*. 

This  conforms  to  the  contract  published  in  the  official  daily. 
Department  of  public  works.  Managua,  October  81,  18H*.* 

M  CNOZ. 

The  undersigned,  minister  of  interior  relations  of  the  State  of  Nicaragua,  certifies  that  the 
signature  of  the  minister  of  public  works  hy  the  law  which  precedes  this,  reading  "Munoz."'  is 
authentic. 

Managua,  November  _'. 

Kuasmo  Caederox. 

1,  the  undersigned,  consul  of  the  I'nited  States,  do  hereby  certify  that  the  above  signature 
of  Krasmo  Calderon  is  true  and  genuine. 
Managua.  November  2.  1S.HS. 

Chester  Donamwox. 

UniUd  State*  ( o,t»ul. 
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COSTA  RICA.  1851.    TREATY  OF  FRIENDSHIP.  COMMERCE  AND  NAVIGATION 


Concluded  July  10.  1851;  ratification  advised  by  the  Senate  March  11.  1S52;  ratified  by  the 
President  .Slav  25,  1852;  rati ticut ions  exchanged  May  26,  IK52:  pmclaimpd  May  26.  1852. 

Ariirlfr. 

1.  Amitv.  I  VI 11.  Pl|U>l  iHUlllHWl  III  I  llillllllll 
II.  Freedom  of  commerce  and  navigation.  IX.  Exemption  from  military  service,  etc. 

III.  Mart  favored  nation  privilege*.  X.  Consular  and  diplomatic  privileges. 

IV.  No  discrimination  in  dutic*.  XL  Right*  in  case  oi  war. 
V.  Tonnage  duties.  I   XII.  1'ropertv  right*. 

VI.  No  di*-rimination  on  ve**l*.  XIII.  Duration. 

VII.  Equal  trade  privileges.  I  XIV.  Ratiflcati<in. 

In  the  Name  of  the  Most  Holy  Trinity. 

Commercial  intercourse  having'  been  for  some  time  established  between  the  United  States 
and  the  Republic  of  Costarica,  it  seems  good  for  the  security  as  well  as  the  encouragement  of  such 
commercial  intercourse,  and  for  the  maintenance  of  good  understanding  l»etween  the  United  States 
and  the  said  republic,  that  the  relations  now  subsisting  between  them,  should  be  regularly 
acknowledged  and  continued  by  the  signature  of  a  Treaty  of  Amity,  Commerce  and  Navigation; 

For  this  purpose  thev  have  namccf their  respective  Plenipotentiaries,  that  is  to  sav:— 

The  President  of  the  United  States.  Daniel  Webster.  Secretary  of  State; 

And  his  Excellency  the  President  of  the  Republic  of  Costarica,  Sctior  Don  Felipe  Molina. 
Envoy  Extraordinary  and  Minister  Plenipotentiary  of  that  Republic  to  the  United  States; 

Who  after  having  communicated  to  each  other  their  full  powers,  found  to  be  in  due  and 
proper  form,  have  agreed  upon  and  concluded  the  following  Articles: 

Artklk  I. 

There  shall  »*•  perpetual  amitv  between  the  United  States  and  their  citizens  on  the  one  part, 
and  the  Government  of  the  Republic  of  Costarica  and  its  citizens  on  the  other. 

Aktk'i.k  II 

There  shall  be  l>etween  all  the  territories  of  the  United  States  and  the  territories  of  the 
Republic  of  Costarica  a  reciprocal  freedom  of  commerce.  The  subjects  and  citizens  of  the  two 
countries  respectively  shall  have  liberty  freely  and  securely  to  come  with  their  ships  and  cargoes 
to  all  places  ports  and  rivers  in  the  territories  aforesaid,  to  which  other  foreigners  are  or  may 
he  permitted  to  come;  to  enter  into  the  .same,  and  to  remain  and  reside  in  any  part  thereof, 
respectively:  also  to  hire  and  occupy  houses  and  ware  houses  for  the  purposes  of  their  com- 
merce; and  generally  the  merchants  and  traders  of  each  nation  respectively,  shall  enjoy  the  most 
complete  protection  and  security  for  their  commerce,  subject  always  to  the  laws  and  statutes  of 
the  two  countries,  respectively. 

In  like  manner  the  respective  ships  of  war  and  post  office  packets  of  the  two  countries  shall 
have  liberty  freely  and  securely  to  come  to  all  harbors,  rivers  and  places,  to  which  other  foreign 
ships  of  war  and  packets  are  or  may  be  permitted  to  come;  to  enter  into  the  same,  to  anchor  and 
to  remain  there  and  refit,  subject  always  to  the  laws  and  statutes  of  the  two  countries  respectively. 

By  the  right  of  entering  the  places  ports  and  rivers  mentioned  in  this  Article,  the  privilege 
of  carrying  on  the  coasting  trade  is  not  understood,  in  which  trade  national  vessels  only  of 
the.  country  where  the  trade  is  carried  on  are  permitted  to  engage. 
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Article  III 

It  being  the  intention  of  the  two  High  Contracting  Parties  to  bind  themselves  bv  the  pre- 
ceding Articles  to  treat  each  other  on  the  footing  of  the  most  favored  nation  it  is  hereby  agreed 
between  them,  that  any  favor,  privilege  or  immunity  whatever,  in  matters  of  commerce  and 
navigation,  which  either  Contracting  Partv  has  actually  granted,  or  may  hereafter  grant,  to  the 
subjects  or  citizens  of  any  other  State,  shall  be  extended  to  the  subjects  or  citizens  of  the  other 
High  Contracting  Party,  gratuitously,  if  the  concession  in  favor  of  that  other  nation  shall  have 
been  gratuitous:  or  in  return  for  compensation  as  nearly  as  possible  of  proportionate  value  and 
effect,  to  be  adjusted  by  mutual  agreement,  if  the  concessions  shall  have  been  conditional. 

Aktk  i.k  IV. 

No  higher  nor  other  duties  shall  be  imposed  on  the  importation  into  the  territories  of  the 
United  States,  of  anv  article  being  of  the  growth,  produce  or  manufacture  of  the  Republic  of 
Costarica  and  no  higher  or  other  duties  shall  be  imposed  on  the  importation  into  the  territories 
of  the  Republic  of  Costarica  of  any  articles  being  the  growth,  produce  or  manufacture  of  the 
territories  of  the  I'nited  States  than  are  or  shall  be  payable  on  the  like  articles,  being  the  growth, 
produce  or  manufacture  of  any  other  foreign  countrv;  nor  shall  any  other  or  higher  duties  or 
charges  be  imposts!  in  the  territories  of  either  of  the  High  Contracting  Parties,  on  the  exportation 
of  any  articles  to  the  territories  of  the  other,  than  such  as  are  or  may  be  payable  on  the 
exportation  of  the  like  articles  U)  any  other  foreign  country,  nor  shall  any  prohibition  be 
imposed  upon  the  exportation  or  importation  of  any  articles  the  growth,  produce  or  manufacture 
of  the  territories  of  the  United  States,  or  of  the  Republic  of  Costarica,  to  or  from  the  said 
territories  of  the  United  States,  or  to  or  from  the  Republic  of  Costarica,  which  shall  not  equally 
extend  to  all  other  nations. 

Article  V. 

No  higher  nor  other  duties  or  payments  on  account  of  tonnage  of  light  or  harbor  dues,  of 
pilotage,  of  salvage  in  case  either  of  damage  or  shipwreck,  or  on  account  of  any  other  local 
charges,  shall  be  imposed  in  any  of  the  ports  of  the  Republic  of  Costarica  on  vessels  of  the  United 
States,  than  those  payable  in  the  same  ports  by  Costarican  vessels;  nor  in  any  of  the  ports  of 
the  United  States,  on*Costariean  vessels,  than  shall  be  payable  in  the  same  ports  on  vessels  of  the 
United  States. 

Article  VI. 

The  same  duties  shall  be  jwiid  on  the  importation  into  the  territories  of  the  Republic  of 
Costarica,  of  any  article  being  of  the  growth,  produce  or  manufacture  of  the  territories  of  the 
United  States  whether  such  importation  shall  be  made  in  Costarican  or  in  vessels  of  the  United 
States;  and  the  same  duties  shall  be  paid  on  the  importation  into  the  territories  of  the  United 
States  of  anv  article,  being  the  growth,  produce  or  manufacture  of  the  Republic  of  Costarica, 
whether  such  importation  shall  be  made  in  the  United  States  or  in  Costarican  vessels. 

The  same  duties  shall  l>c  paid,  and  the  same  boiinticsaud  drawbacks  allowed,  on  the  exporta- 
tion to  the  Republic  of  Costarica,  of  any  articles  being  the  growth,  produce  or  manufacture  of  the 
territories  of  the  United  States  whether  such  exportation^  shall  Ik1  made  in  Costarican  or  in 
United  States  vessels;  and  the  same  duties  shall  Im>  paid,  and  the  same  bounties  and  drawbacks 
allowed,  on  the  exportation  of  any  articles,  being  the  growth,  produce  or  manufacture  of  the 
Republic  of  Costarica  to  the  territories  of  the  United  States,  whether  such  exportations  shall  be 
made  in  United  Suites  or  in  Costarican  vessels. 

ARTICLE  VII 

All  merchants,  commanders  of  ships  and  other  citizens  of  the  United  States  shall  have  full 
liberty  in  all  the  territories  of  the  Republic  of  Costarica,  to  manage  their  own  affairs  themselves, 
or  to  commit  them  to  the,  management  of  whomsoever  they  please,  as  broker,  factor,  agent,  or 
interpreter;  nor  shall  they  lie  obliged  to  employ  any  other  persons  in  those  capacities  than  those 
employed  bv  Costarican*,  nor  to  pay  them  any  other  salary  or  remuneration  than  such  as  is  paid 
in  like  cases  by  Costarican  citizens;  and  absolute  freedom  shall  Ik>  allowed  in  all  cases  to  the 
buyer  and  seller  to  bargain  and  tix  tho  price  of  any  goods,  wares,  or  merchandise  imported  into 
or'exported  from  the  Republic  of  Costarica  as  they  shall  see  good.  ol>serving  the  laws  and 
established  customs  of  the  country.  The  same  privileges  shall  Ir>  enjoyed  in  the  territories  of 
the  United  States  by  the  citizens  of  the  Republic  of  Costarica  under  the  same  conditions. 


Digitized  by  Google 


RKl'ORT  OK  THK  ISTHMIAN  OANAL  COMMISSION.  4U) 

The  citizens  of  the  High  Contracting  Parties  shall  reciprocally  receive  and  enjoy  full  and 
perfect  protection  for  their  persons  una  property  and  shall  have  free  and  open  access  to  the 
courts  of  justice  in  the  said  countries,  respectively,  for  the  prosecution  and  defence  of  their  just 
right*;  and  thev  shall  ho  at  liberty  to  employ  in  all  cases,  the  advocates,  attorneys,  or  agents  of 
whatever  description,  whom  they  may  think  proper,  and  they  shall  enjoy  in  this  respect  the  same 
rights  and  privileges  therein  as  native  citizens. 

A  uncus  VIII 

In  whatever  relates  to  the  police  of  the  ports,  the  lading  and  unlading  of  ships,  the  safety  of 
merchandise,  goods  and  effects,  the  succession  to  personal  estates  by  will  or  otherwise,  and' the 
disposal  of  personal  property  of  every  sort  and  denomination,  by  sale,  donation,  exchange, 
testament,  or  in  any  other  manner  whatsoever,  as  also  the  administration  of  justice;  the  citizens 
of  the  two  high  contracting  parties,  shall  reciprocally  enjoy  the  same  privileges,  liltcrties  and 
rights,  as  native  citizens,  and  thev  shall  not  he  charged  in  any  of  these  respects,  with  any  higher 
imposts  or  duties  than  those  which  are  paid  or  may  lie  paid  by  native  citizens;  submitting  of 
course  to  the  local  laws  and  regulations  of  each  country,  resjieetivelv. 

If  any  citizen  of  either  of  the  two  High  Contracting  Parties  shall  die  without  will  or 
testament  in  any  of  tho  T<  rritories  of  the  other,  the  Consul-General  or  Consul  of  the  nation 
to  which  the  deceased  belonged,  or  the  representative  of  such  Consul-Gcneral  or  Consul  in  his 
absence,  shall  have  the  right  to  nominate  curators  to  take  charge  of  the  property  of  the  deceased, 
so  far  as  the  laws  of  the  country  will  permit,  for  the  benefit  of  the  lawful  heirs  and  creditors  of 
the  deceased;  giving  proper  uotice  of  such  nomination  to  the  authorities  of  the  country. 

Article  IX. 

The  citizens  of  the  United  States  residing  in  the  Republic  of  Costarica,  and  the  citizens  of 
the  Republic  of  Costarica  residing  in  the  I'nited  States,  shall  be  exempted  from  all  compulsory 
military  service  whatsoever,  either  by  sea  or  by  land,  and  from  all  forced  loans  or  military 
exactions  or  requisitions;  and  they  shall  not  be  compelled,  under  any  pretext  whatsoever,  to  pay 
other  ordinary  charge*,  requisitions  or  taxes,  greater  than  those  that  are  paid  by  native  citizens 
of  the  Contracting  Parties  respectively. 

Artici.k.  X. 

It  shall  be  free  for  each  of  the  two  High  Contracting  Parties  to  appoint  Consuls  for  the 
protection  of  trade,  to  reside  in  any  of  the  territories  of  the  other  Party;  but  before  any  Consul 
shall  act  a*  such,  he  shall,  in  the  usual  form  be  approved  and  admitted  hv  the  Government  to 
which  he  is  sent;  and  either  of  the  High  Contracting  Parties  may  except  from  the  residence  of 
Consuls  such  particular  places  as  they  judge  tit  to  l>e  excepted.  The  Costarica!)  Diplomatic 
Agents  and  Consuls  shall  enjoy  in  the  territories  of  the  United  States  whatever  privileges, 
exemptions,  and  immunities  are  or  shall  be  granted  to  agents  of  the  same  rank  belonging  to 
the  most  favored  nation;  and  in  like  manner  the  Diplomatic  Agents  ami  Consuls  of  the  I'nited 
States  in  the  Costarican  territories  shall  enjoy  according  to  the  strictest  reciprocity  whatever 
privileges,  exemptions  and  immunities  are  or  "may  be  granted  in  the  Republic  of  Costarica  to 
Diplomatic  Agents  and  Consuls  of  the  most  favored  nation. 

Aktkxk  XI. 

For  the  better  security  of  commerce  between  the  citizens  of  the  United  States  and  the 
citizens  of  the  Republic  of  Costarica,  it  is  agreed,  that  if  at  any  time  anv  interruption  of 
friendly  intercourse,  or  any  rupture  should  unfortunately  take  place  between  the  two  High  Con- 
tracting Parties,  the  citizens  of  either  of  the  two  High  Contracting  Parties  who  may  be  within 
any  of  the  territories  of  the  other,  shall,  if  residing  upon  the  coasts,  be  allowed  six  months, 
and  if  in  the  interior,  a  whole  year  to  wind  up  their  accounts  and  dis|x»e  of  their  property; 
and  a  safe-conduct  shall  be  given'  them  to  embark  at  the  port  which  thev  themselves  shall  selec  t; 
and  even  iu  the  event  of  a  rupture,  all  such  citizens  of  either  of  the  two  High  Contracting 
Parties  who  are  established  in  any  of  the  territories  of  the  other,  in  the  exercise  of  any  trade  or 
special  employment,  shall  have  the  privilege  of  remaining  and  of  continuing  such  trade  and 
employment  therein  without  any  manner  of  interruption,  in  the  full  enjoyment  of  their  liberty 
and  property  as  long  as  they  lichavc  peaceably,  and  commit  no  offence  against  the  laws;  and  their 
goods  and  effects  of  "whatever  description  thev  may  be,  whether  in  their  own  custody  or  intrusted 
to  individuals  or  to  the  State,  shall  not  be  liable  to  seizure  or  sequestration,  nor  to  any  other 
charges  or  demands  than  those  which  may  Ih>  made  upon  the  like  effects  or  property  belonging  to 
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tho  native  citizens  of  the  country  in  which  such  citizens  may  reside.  In  the  same  case  dehts 
between  individuals,  property  in"  public  funds,  and  shares  of'  companies,  shall  never  be  confis- 
cated, sequestered  nor  detained. 

Article  XII. 

The  citizens  of  the  United  States  and  the  citizens  of  the  Republic  of  Costarica,  respectively, 
residing  in  any  of  the  territories  of  the  other  party  shall  enjoy  in  their  houses,  persons,  and 
properties,  the  protection  of  the  Government,  and  shall  continue  in  possession  of  the  guarantees 
which  they  now  enjoy.  They  shall  not  be  disturbed,  molested  or  annoyed  in  any  manner  on 
account  of  their  religious  belief,  nor  in  the  proper  exercise  of  their  religion,  either  within  their 
own  private  houses  or  in  the  places  of  worship  destined  for  that  purpose,  agreeably  to  the 
svstem  of  tolerance  established  in  the  territories  of  the  two  High  Contracting  Parties;  provided 
thev  respect  the  religion  of  the  nation  in  which  they  reside,  as  well  as  the  constitution,  laws 
and  customs  of  the  country.  Liberty  shall  also  be  granted  to  bury  the  citizens,  of  either  of 
the  two  High  Contracting  Parties  who  may  die  in  the  territories  aforesaid,  in  burial-places  of 
their  own,  which  in  the  same  manner  may  Imj  freely  established  and  maintained:  nor  shall  the 
funerals  or  sepulchres  of  the  dead  be  disturl>ed  in  any  way  or  upon  any  account. 

Article  XIII. 

In  order  that  tho  two  High  Contracting  Parties  may  have  the  opportunity  of  hereafter  treat- 
ing and  agreeing  upon  such  other  arrangements  as  may  tend  still  further  to  the  improvement 
of  their  mutual  intercourse,  and  to  the  advancement  of  the  interests  of  their  respective  citizens, 
it  is  agreed  that,  at  any  time  after  the  expiration  of  seven  years  from  the  date  of  the  exchange 
of  the  ratifications  of  "the  present  Treaty,  either  of  the  High  Contracting  Parties  shall  have  the 
right  of  giving  to  the  other  Party  notice  of  its  intention  to  terminate  Articles  IV.  V  &  VI  of 
the  present  Treat  v;  and  that  at  the  expiration  of  twelve  months  after  such  notice  shall  have 
been  received  by  either  Party  from  the  other,  the  said  Articles,  and  all  the  stipulations  contained 
therein  shall  cease  to  be  binding  on  the  two  High  Contracting  Parties. 

Akticlk  XIV. 

The  present  Treaty  shall  be  ratified,  and  the  ratifications  shall  be  exchanged  at  Washington 
or  at  San  Jose  de  Costarica  within  the  space  of  one  year,  or  sooner  if  possible. 

In  witness  whereof  the  respective  Plenipotentiaries  have  signed  the  same  and  have  affixed 
thereto  their  respective  seals. 

Done  at  Washington  this  tenth  day  of  July,  in  the  vear  of  our  Lord  one  thousand  eight 
hundred  and  fifty -one. 

Dax'l  Webster  [seal.] 
F.  Molina  [seal.] 
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Append ix  W. 

TBEATY  OF  RECOGNITION,  PEACE,  AND  FRIENDSHIP,  BETWEEN  SPAIN  AND  COSTA  RICA. 

SIGNED  AT  MADRID.  MAY  10,  1850 


Her  Majesty  the  Queen  of  Spain,  Dona  Isabella  II.  on  the  one  part,  and  the  Republic  of  Costa 
Rica,  on  the  other  part,  being  animated  with  the  same  wish  of  putting  an  end  to  the  dissensions 
and  want  of  intercommunication  which  have  existed  between  the  i  Governments,  and  of  securing, 
by  a  public  act  of  reconciliation  and  peace,  the  friendly  relations  which  naturally  already  exist 
between  the  subjects  of  both  States,  descended  from  one  and  the  Maine  family,  have,  with  this 
laudable  object,  determined  to  enter  into  a  Treaty  of  Peace  and  Friendship,  based  upon  the  prin- 
ciples of  justice  and  mutual  convenience.  For  which  purpose  Her  Catholic  Majesty  has  Wen 
pleased  to  appoint,  as  her  Plenipotentiary,  Don  Pedro  Jose'  Pidal,  Marquis  of  Pidal,  Knight 
Grand  Cross  of  the  Royal  and  distinguished  Spanish  Order  of  Charles  III,  of  that  of  St.  Ferdi- 
nand, and  of  Merit,  of  the  1  Sicilies,  of  that  of  the  Netherlands  Lion,  of  that  of  Pius  IX,  of  that 
of  Ix'opold  of  Belgium,  of  the  Portuguese  Order  of  Christ,  of  that  of  St.  Maurice,  and  St.  Law- 
rence of  Sardinia,  Knight  of  the  First  Class  of  that  of  Ijcopold  of  Austria;  decorated  with  the 
Nischani  Iftiharof  First  Class,  in  Brilliants,  of  Turkey;  IMcmbcr  of  the  Spanish  Academy,  of 
that  of  History,  and  of  that  of  St.  Ferdinand,  and  honorary  Member  of  that  of  St.  Carlos  of 
Valencia,  Deputy  to  the  Cortes,  and  Her  Majesty's  Minister  of  State;  and  the  Republic  of  Costa 
Rica  has  appointed  Don  Felipe  Molina,  Minister  Plenipotentiary  of  the  same  at  the  Courts  of 
London,  Paris,  and  Rome,  ana  Envoy  Extraordinary  to  Her  Catholic  Majesty,  who,  after  having 
communicated  their  full  powers,  and  found  them  in  good  and  due  form,  have  agreed  upon  the 
Articles  following: 

Art.  1.  Her  Catholic  Majesty,  exercising  the  power  to  which  she  is  entitled  by  the  Decree  of 
the  General  Cortes  of  the  kingdom,  of  the  4th  December,  l*3fi,  renounces  for  ever,  in  the  most 
formal  and  solemn  manner,  for  herself  and  her  successors,  the  sovereignty,  rights,  and  acts 
thereunto  appertaining,  over  the  American  territory  situated  between  the  Atlantic  and  Pacific 
oceans,  together  with  the  adjacent  isles,  known  heretofore  under  the  denomination  of  the 
Province  of  Costa  Rica,  and  now  as  the  Republic  of  the  same  name,  as  well  as  over  the  other  ter- 
ritories which  may  have  been  incorporated  with  the  said  Republic. 

II.  In  consequence  whereof  Her  Catholic  Majesty  recognizes  as  a  free,  sovereign,  and  inde- 
pendent nation,  the  Republic  of  Costa  Rica,  together  with  all  the  territories  which  at  present 
constitute,  or  shall  in  future  constitute,  the  same. 

III.  Then-  shall  be  a  total  oblivion  of  the  past,  ami  a  general  and  complete  amnesty  for  all 
subjects  of  Her  Majesty  and  citizens  of  Costa  Rica,  without  any  exception,  whatsoever  may  have 
been  the  part  they  may  have  taken  during  the  dissensions  now  happily  terminated  bv  the  present 
Treaty.  And  this  amnesty  is  stipulated,  and  has  to  Ik-  conceded " through  the  distinguished 
interposition  of  Her  Majesty,  as  a  proof  of  the  anxious  desire  with  which  she  is  animated  that 
the  strict  friendship.  |>eaee,  and  union  which  henceforward  and  for  ever  shall  exist  lictween  her 
subjects  and  the  citizens  of  Costa  Rica  are  founded  upon  sentiments  of  mutual  goodwill. 

IV.  Her  Catholic  Majesty,  and  the  Republic  of  Costa  Rica,  agree  that  the  respective  subjects 
and  citizens  of  \hA\\  nations  shall  preserve  fully  and  unrestrictedly  their  rights  to  claim  and 
obtain  justice  and  full  satisfaction  for  debts  1h»h)  ji<f<  contracted,  as  also  that,  on  the  part  of  the 
public  authorities,  no  obstacle  shall  Im»  opposed  to  the  rights  which  the  said  subjects  or  citizens 
may  bring  forward  in  virtue  of  marriage,  inheritance,  either  by  will  or  <ih  itit,Mt<i/„,  or  any  other 
titles  to  acquisition  recognized  by  the  laws  of  the  country  in  which  the  said  claim  shall  la?  made. 

V.  Notwithstanding  that  all  the  debts  contracted  by  the  Spanish  Government  and  its  authorities, 
with  the  Treasury  of  the  old  Captainship  General  and  Kingdom  of  Guatemala  (of  which  Costa 
Rica  constituted  a  part)  during  the  time  Spain  ruled  over  those  countries,  up  to  the  time  it 
entirely  ceased  so  to  do,  were  spontaneously  ami  formally  recognized  by  the  Federation  of  Central 
America,  which  succeeded  the  Spanish  Government  and  within  which  Costa  Rica  was  included, 
and  that  this  latter  Republic  took  to  its  own  charge  the  proportional  part  of  the  said  debt,  never- 
theless, being  desirous  of  giving  to  Her  Catholic  Majesty  a  new  proof  of  friendship,  it  recognizes, 
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in  the  most  formal  and  solemn  manner,  and  in  virtue  of  tin*  Present  Treaty,  as  the  most  privileged 
consolidated  debt  of  the  Republic,  all  debts  of  whatever  description  soever,  w  hether  for  pensions, 
salaries,  aids,  advances,  freights,  forced  loams,  deposits,  contracts,  and  every  other  obligation 
contracted  either  during  the  war  or  anterior  to  it.  to  which  that  old  Spanish  province  was  liable; 
provided  always  that  the  said  debt  was  incurred  by  the  direct  orders  of  the  S'muish  Government, 
or  by  those  of  the  authorities  established  in  those  territories,  now  the  Republic  of  Costa  Kiea. 
and  up  to  the  time  that  the  complete  evacuation  of  the  country  by  the  S'xanish  authorities  was 
effected. 

For  this  purpose  the  entries  in  the  account  l>ooks  kept  in  the  offices  of  the  Captainship  General 
of  Guatemala,  or  in  those  of  the  province  of  C«sta  Kica,  and  its  territories,  shall  l»e  considered  as 
sufficient  proof  and  evidence,  as  well  as  the  original  contracts  and  certificates,  or  the  copies 
thereof,  duly  authenticated,  together  with  any  other  document  admitted  as  proof  by  the  lawn  of 
the  Republic. 

The  proof  of  such  debts  shall  not  be  admitted  without  hearing  the  parties  concerned,  and  toe 
amount  which,  after  such  examination,  shall  be  declared  lawfully  due.  shall  l>ear  legal  interest, 
commencing  from  1  year  after  the  exchange  of  the  ratifications  of  the  present  Treaty,  although 
the  investigation  shall  have  lieen  effected  subsequently  to  that  |>eriod. 

VI.  By  wav  of  guarantee  of  the  debt  resulting  from  the  stipulation  contained  in  the  preceding 
Article,  the  Government  of  the  Republic  will  take  means,  as  far  as  circumstances  will  allow, 
to  establish  a  special  sinking  fund  for  its  gradual  extinction. 

VII.  The  Republic  of  Costa  Rica,  in  like  manner,  declares  that,  although,  generally  speaking, 
no  sequestrations  or  confiscations  of  property  belonging  to  Spanish  subjects  have  taken  place 
within  its  territory,  it  nevertheless  engages  in  the  most  solemn  manner,  as  Her  Catholic  Majesty 
does,  that  all  property,  moveable  or  immoveable,  jewels,  money,  or  other  effects  of  what  descrip- 
tion soever,  belonging  to  Spanish  subjects  or  to  citizens  of  Costa  Rica,  and  which  may  have  been 
sequestrated  or  confiscated  during  the  war  waged  in  America,  or  subsequently  to  the  same,  and 
which  shall  be  in  'wssession  of  the  Government,  in  whose  name  the  said  sequestration  or  con- 
fiscation shall  have  been  made,  shall  be  immediately  restored  to  their  former  owners,  or  to  their 
heirs  and  lawful  representatives,  without  any  of  the  latter  being  competent  to  bring  an  action  at 
law  for  the  recovery  of  any  portion  of  the  proceeds  which  may  have  accrued,  or  ought  to  have 
accrued,  from  the  said  property  during  the  sequestration  or  confiscation. 

No  claim  can  be  set  up  by  either  party  on  account  of  damages  or  of  improvements  effected  in 
the  said  property  or  goods,  w  hether  by  time  or  accident,  during  the  period  of  sequestration  or 
confiscation,  but  the  former  owners  must  compensate  the  respective  Government  for  all  the 
improvements  effected  in  the  said  property  or  goods  by  human  agency,  since  the  sequestration 
or  confiscation:  and,  similarly,  the  said  Government  must  indemnify  the  said  owners  for  whatever 
injuries  have  been  occasioned  by  human  agency  during  the  above-mentioned  period.  And  these 
reciprocal  compensations  shall  l>e  made  in  good  faith,  without  having  recourse  to  law  proceed- 
ings, by  means  of  the  amicable  award  of  exj>erienced  individuals,  or  Oy  arbitrators  nominated 
by  the  parties;  and  in  case  of  their  disagreement,  by  umpires  chosen  by  them. 

The  creditors  mentioned  in  this  Article  whose  property  has  been  sold  or  alienated  in  any 
way,  shall  at  their  option  receive  the  amount  of  compensation  due  in  either  of  the  two  following 
ways,  viz.,  in  stock  of  the  consolidated  debt  of  the  most  privileged  class,  the  interest  of  which 
shall  commence  running  from  the  completion  of  the  year  in  which  the  Ratifications  of  the  present 
Treaty  shall  have  been  exchanged;  or  in  State  lands. 

Should  the  compensation  be  made  in  stock,  the  interested  party  shall  receive  from  the 
respective  Government  a  bond  upon  the  State,  bearing  interest  from  the  time  fixed  in  the  preced- 
ing paragraph,  although  the  said  bill  be  issued  subsequently  thereto;  and  if  the  party  be 
indemnified  bv  nationallands  after  the  year  following  the  exchange  of  the  Ratifications,  then  the 
value  of  the  lands  given  as  a  compensation  for  the  lost  property  shall  be  increased  by  such  fur- 
ther quantity  of  land  as  shall  be  calculated  to  be  equal  to  the  rent  of  the  original  lands,  if  thev 
had  been  restored  during  the  vear  immediately  following  the  before-mentioned  exchange  of  Rati- 
fications, so  that  when  the  indemnification  is  realized  it  may  be  effective  and  complete. 

In  making  the  coiii'»cnsation,  whether  in  paper  or  national  lauds,  its  amount  shall  be  calcu- 
lated upon  the  value  of  the  confiscated  property  at  the  time  of  such  sequestration  or  confiscation, 
all  the  proceedings  being  conducted  in  the  utmost  good  faith  and  in  an  amicable  and  conciliatory 
manner. 

VIII.  In  whatever  part  of  the  Republic  those  Spanish  subjects  or  citizens  of  Costa  Rica 
may  !>e  established,  who  by  virtue  of  the  stipulations  in  Articles  V  and  VII  of  this  Treaty  have 
to  bring  forward  claims,  such  claims  must  be  preferred  without  fail  within  4  vcars,  to  l>e  reck- 
oned from  the  day  on  w  hich  the  ratification  of  the  present  Treaty  is  published  in  the  capital  of 
Costa  Rica;  they  must  also  Ik>  accompanied  by  a  succinct  statement  of  facta  corroborated  by 
duly  authenticated  documents  in  proor  of  the  lawfulness  of  the  demand;  and  after  the  expiration 
of  the  said  4  years,  no  new  claims  of  this  class  shall  be  admitted,  under  any  pretext  whatsoever. 
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IX.  In  order  to  efface  at -once  every  vestige  of  division  between  the  subjects  of  both  coun- 
tries, so  united  as  they  are  by  the  ties  of  a  common  origin,  religion,  language,  customs,  and 
affection,  both  the  Contracting  Parties  agree  that  all  Spaniards  who,  from  whatever  cause,  have 
taken  up  their  residence  in  the  Republic  of  Costa  Rica,  ami  become  nationalized  there,  may 
become  rehabilitated  in  their  original  nationality,  if  desirous  thereof,  in  which  ease  their  sons, 
who  arc  of  age,  shall  have  the  same,  right  of  option,  while  the  younger  ones,  until  they  arrive  at 
their  majority,  shall  follow  the  father's  nationality,  although  larth  elder  and  younger  have  been 
born  in  the  territory  of  the  Republic.. 

The  term  for  the  said  option  shall  be  that  of  one  year  for  those,  living  within  the  territory 
of  the  Republic,  and  of  two  for  those  who  are  at>scnt.  Should  the  option  not  take  place  within 
that  period,  it  is  understood  that  the  nationality  of  the  Republic  has  been  definitely  adopted. 

It  is  likewise  agreed  that  present  Spanish  subjects,  born  within  the  territory  of  Costa  Rica, 
may  accpiire,  the  nationality  of  the  Republic  whenever  they  are  so  desirous,  but  always  upon  the 
same  conditions  as  set  forth  in  this  Article.  In  such  cases  their  eldest  sons,  who  are  of  age, 
shall  also  acquire  the  right  of  option,  while  the  younger  ones,  during  their  minority,  shall  follow 
the  fathers  nationality. 

For  adopting  a  nationality,  the  interested  parties  must  inscribe  their  names  in  the  list  of 
natives  which  is  to  bo  kept  at  the  Legation  -  and  Consulates  of  lioth  States,  and  after  the  expira- 
tion of  the  alsivc-mentioned  term,  those  only  shall  1m>  considered  as  Spanish  subjects  and  citizens 
of  Costa  .Rica,  who,  proceeding  from  Spain  and  the  said  Republic,  obtain,  in  virtue  of  their 
nationality,  passports  from  their  respective  authorities,  and  have  their  names  inscribed  in  the 
register  or  list  of  the  Legation  or  Consulate  of  their  respective  nation. 

X.  The  subjects  of  Her  Catholic  Majesty  in  Costa  Rica,  and  the  citizens  of  the  Republic  of 
Costa  Rica  in  Spain,  may  freely  exercise  their  trades  and  professions,  possess,  buy  and  sell  whole- 
sale and  retail,  every  description  of  goods  and  property,  movable  and  immovable,  take  out  of  the 
country  the  whole  value  thereof,  and  dispose  thereof,  either  while  living  or  at  death,  and  may 
inherit  the  same  bv  will  or  ab  intettata;  provided  always,  that  the  same  lie  done  in  conformity 
with  the  laws  of  the  country,  and  upon  the  same  conditions  and  subject  to  the  same  obligations 
as  obtain  or  shall  obtain  in  the  case  of  the  most  favoured  nation. 

XI.  Neither  Spanish  subjects  in  Costa  Rica  nor  citizens  of  that  Republic  in  Spain  shall  be 
subject  to  military  sen  ice.  whether  in  the  army,  the  navy,  or  the  national  militia.  They  shall 
l>e  equally  exempted  from  all  extraordinary  taxes,  contributions,  or  forced  loans;  while,  with 
regard  to  the  ordinary  taxes  which  thev  pay  on  account  of  their  trade,  business,  or  property, 
they  shall  be  treated  as  the  subjects  or  the  citizens  of  the  most  favoured  nation. 

XII.  During  the  time  that  Her  Catholic  Majesty  and  the  Republic  of  Costa  Rica  are  pre- 
paring and  concluding  a  Treaty  of  Commerce  and  Navigation,  oased  upon  the  principles  of 
mutual  advantages  for  both  countries,  the  subjects  and  citizens  of  the  2  States  shall,  as  respects 
the  payment  or  duties  upon  the  produce,  goods,  and  merchandise  imported  by  them  into,  or 
exported  out  of ,  the  territories  of  the  High  Contracting  Parties,  as  well  as  for  the  payment  of 
port  dues,  bo  placed  upon  the  footing  of  the  most  favoured  nation. 

Her  Catholic  Majesty  and  the  Republic  of  Costa  Rica  shall  mutually  extend  to  each  other  the 
concessions  which,  as  regards  commerce  and  navigation,  they  have  already  stipulated,  or  shall 
hereafter  stipulate  for,  with  any  other  nation:  and  these  favours  shall  be  enjoyed  gratuitously 
if  the  concession  shall  have  been  gratuitous;  and  if  otherwise,  upon  the  same  conditions  as  have 
hecn  stipulated,  or  a  compensation  as  nearly  equal  as  possible  shall  be  assigned  by  mutual 
agreement  i 

XIII.  In  case  of  either  the  total  or  partial  accomplishment  through  the  territory  of  Costr 
Rica  of  the  proposed  interoceanic  communication,  whether  by  means  of  canals  or  railway's,  or 
by  a  combination  of  these  or  of  other  means,  the  Spanish  flag  and  Spanish  merchandise  shall 
enjoy  free  transit  upon  the  same  terms  as,  and  without  paying  other  or  greater  dues  than,  those 
which  are  levied  respectively  upon  the  vessels,  merchandise,  and  citizens  of  Costa  Rica. 

XIV.  Her  Catholic  Majesty  and  the  Republic  of  Costa  Rica  may  reciprocally  send  Agents 
and  establish  Consuls  in  such  localities  as  the  laws  allow;  and  upon  such  Diplomatic  or  Consular 
Agents  being  accredited  and  recognized  by  the  Government  at  which  they  are  resident,  or  in 
whose  territory  they  execute  their  functions,  they  shall  enjoy  the  same  franchises,  privileges, 
and  immunities  as  are  enjoyed  by  persons  of  the  same  grade  belonging  to  the  most  favoured 
nation;  and  they  shall  discharge  upon  the  same  conditions  all  the  duties  peculiar  to  their  office. 

XV.  In  case  of  Spanish  subjects  established  in  Costa  Rica  or  citizens  of  that  Republic  in 
Spain  dying  intestate,  their  respective  Consuls,  in  conjunction  with  the  local  authority,  shall 
draw  up  a  list  of  the  goods  and  effects  that  belonged  to  the  deceased,  and  shall,  in  like  manner, 
provide  for  the  safe  custody  of  the  said  goods  and  effects  until  the  heir  or  lawful  representative 
shall  appear. 

In  cases  of  shipwreck  the  respective  Consuls  may  also,  in  concert  with  the  local  authority, 
proceed  to  settle  the  question  of  salvage. 
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The  Diplomatic  and  Consular  Agents  shall  In*  authorized  to  elaim.  with  the  view  of  sending 
them  back  to  their  respective  vessels,  deserters  from  ships  of  war  and  merchant-vessels  belonging 
to  their  nation,  which  arrive  in  the  ports  of  their  respective  residences;  and  both  theContracting 
Parties  mutually  promise  to  do  their  utmost  in  order  that  the  said  deserters  may  l>e  apprehended 
and  safely  guarded  until  delivered  up. 

Wi.  Her  Catholic  Majesty  and  the  Republic  of  Costa  Rica,  being  desirous  of  preserving 
the  peace  and  good  harmony  winch  have  happily  ln*en  re-established  by  the  present  Treaty,  declare 
solemnly  and  formally: 

1st.  That  whatsoever  advantage  or  advantages  are  obtained  in  virtue  of  the  preceding  Articles, 
are  and  must  Ik*  understood  as  a  compensation  for  the  benefits  which  are  reciprocally  conferred 
by  them.  * 

2nd.  That  if  (which  (iod  forbid)  by  a  misunderstanding  of  the  Articles  here  agreed  ui>on.  or 
on  account  of  any  grievance  or  complaint  whatsoever,  that  good  harmony  which  ought  in  future 
to  subsist  between  the  Contracting  Parties  should  be  interrupted,  neither  of  the  parties  -hull 
authorize  acts  of  reprisal  or  hostility  by  land  or  sea.  without  having  previously  laid  before  the 
other  a  minute  in  proof  of  the  justice'of  "the  motives  upon  which  the  injury  or  grievance  is  founded, 
and  proper  satisfaction  having  l>een  denied. 

AVI  I.  The  present  Treaty,  consisting  of  17  Articles,  shall  be  ratified,  and  the  ratifications  shall 
\m  exchanged  at  this  Court  within  the  term  of  one  year,  or  earlier,  if  possible. 

In  faith  whereof,  we.  the  Undersigned  Plenipotentiaries  of  Her  C  atholic  Majesty  and  of  the 
Republic  of  Costa  Rica,  have  signed  it  in  duplicate,  and  sealed  it  with  our  private  seals,  at  Madrid, 
on  the  10th  May,  1850. 

[l.  s.1  Pedro  .1.  Piuau 

l.  K.J  Felipk  Molina. 

The  President  of  the  Republic  of  Costa  Rica  ratified  the  preceding  Treaty  on  the  27th  of  Sep- 
tember, lH.r)0,  and  Her  Catholic  Majesty  on  the  17th  of  December,  and  the  Ratifications  were 
exchanged  at  this  Court,  on  the  21st  of  the  same  month  by  his  Excellency  the  Minister  of  State, 
Plenipotentiary  of  I  ler  Catholic  Majesty,  and  his  Excellency  Senor  Don  Miguel  de  Najera  Mencos, 
Honorary  Minister  of  the  Supreme  Tribunal  of  Justice,  commissioned  for  that  purpose  by  the 
Government  of  Costa  Rica,  and  duly  authorized  by  Her  Majesty. 
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Al'PENUIX  X. 

TREATY    BETWEEN   COSTA   RICA  AND    NICARAGUA    FOR   THE    EXCAVATION   OF  AN 
INTEROCEANIC  CANAL.    SIGNED  AT  SAN  JOSE\  JUNE  18,  1869. 

|K*llrt«l  hjr  UM  P*»H«at  o(  c«.tu  Ric*.  F-bniniy  ».  WM.] 


The  Republics  of  Costa  Rica  ami  Nicaragua,  wishing;  to  have  the  contract  carried  out  that 
was  made  at  Paris  on  the  tith  of  October,  180N,  between  Don  Tonias  Ayon,  Representative  of  the 
Republic  of  Nicaragua,  and  M.  Michel  Chevalier,  a  French  subject,  for  the  excavation  of  an 
interoceanic  canal,  have  agreed  to  conclude  a  Convention  to  determine  the  rights  and  obligations 
which  are  to  appertain  to  Costa  Rica  for  her  accession  to  the  said  Contract.  And  for  that  purpose 
they  have  appointed  their  respective  Plenipotentiaries,  that  is  to  say:  His  Excellency  the  Presi- 
dent of  the  Republic  of  Costa  Rica,  Agapito  Jimenez,  Secretary  of  State  in  the  Department  of 
Foreign  Affairs  of  this  Republic;  and 

His  Excellency  the  President  of  the  Republic  of  Nicaragua.  Mariano  Montealegrc,  Knvoy 
Extraordinary  and  Minister  Plenipotentiary  of  Nicaragua  in  the  Republic  of  Costa  Rica,  who, 
after  exchanging  their  full  powers,  and  finding  them  in  good  and  due  form,  have  agreed  upon 
the  following  Articles: 

Art.  I.  The  Republic  of  Costa  Rica  accedes  to  the  Contract  made  at  Paris  on  the  6th  of  Octo- 
ber, 1868,  between  the  Representative  of  the  Republic  of  Nicaragua.  Setior  Dim  Tomas  Ayon. 
and  M.  Michel  Chevalier,  a  French  subject,  for  the  excavation  of  an  Interoceanic  Canal;  and 
Costa  Rica  guarantees  to  the  Contractor  (Concesionario)  on  her  own  territory,  and  in  all  that 
appertains  to  her,  the  same  advantages  as  Nicaragua  concedes  to  him,  and  which  are  stipulated 
in  the  following  Articles. 

II.  The  term  of  the  concession  shall  be  ttl*  years,  reckoned  from  the  day  of  the  opening  of  the 
canal. 

III.  The  Contractor  is  to  choose  the  track  which  according  to  the  investigation  of  those  who 
understand  the  matter  shall  be  considered  most  convenient;  but  it  is  declared  at  once  that  the 
canal  must  pass  up  the  river  San  Juan  to  the  Lako  of  Nicaragua,  cross  the  lake,  and  terminate 
in  the  Pacific  between  the  extreme  points  of  Salinas  and  Realejo. 

IV.  The  Republic  of  Costa  Rica,  the  same  as  that  of  Nicaragua,  shall  have  the  right  to  be 
represented  at  the  deliberations  of  the  Council  of  Administration,  by  a  Commissioner  who  shall 
have  a  consultative  vote.  If  on  the  constitution  of  the  Comjwnv  Costa  Rica  should  consider  it 
expedient  to  liecomc  a  shareholder  for  the  sum  of  1,000,000  dollars  at  least,  her  Commissioner 
shall  have  a  deliberative  vote.  The  shares  subscribed  for  by  Costa  Rican  citizens  shall  form  part 
of  the  million  dollars  which  give  the  Commissioner  of  the  Republic  the  deliberative  vote. 

V.  The  Republic  of  Costa  Rita  shall  receive  from  the  Interoceanic  Canal  Company  a  fifth 
put  of  the  sum  which  it  was  to  pav  to  Nicaragua  out  of  its  annual  profits,  according  to  the 
stipulation  in  Article  XIII  of  the  contract  hereby  acceded  to. 

VI.  The  necessary  lands  for  the  site  occupied  by  the  canal,  its  slopes,  rounds,  receptacles, 
causeways,  docks,  stations,  and  warehouses,  depots  for  materials  and  coals,  shall  be  gratuitously 
furnished  by  the  State,  whether  they  may  have  to  be  obtained  from  private  owners  or  whether 
they  may  belong  to  the  State. 

VII.  Those  lands  shall  lie  placed  at  the  disposal  of  the  Company  as  the  works  proceed,  and 
according  to  the  requirements  tor  the  proper  organization  of  the  construction:  so  that  there  may 
Ik>  no  delay  in  the  works  on  this  it-count. 

VIII.  The  same  is  underst<M>d  in  regard  to  the  lands  required  for  the  deposit  of  the  large 
quantity  of  refuse  that  may  1h>  produced  by  the  excavation  of  the  canal. 

IX.  The  contractor  shall  have  a  right  to  take  from  the  lands  Monging  to  the  State  the 
materials  of  all  kinds,  such  as  timber,  stone,  lime,  puzzolana.  earth  for  tilling  in.  and  other  things 
necessary  for  ti  e  construction  and  maintenance  of  the  canal,  without  paying  any  indemnification 
or  tax  for  them. 

With  regard  to  the  materials  found  on  private  lands,  the  Company  will  have  to  pay  for 
them,  but  will  enjoy  in  this  respect  all  the  immunities  and  jK>wers  which  the  laws  and  customs  of 
the  country  concede  to  the  State  when  it  requires  such  things. 
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X.  Tlie  State  grants  to  tlie  Company  the  freehold  of  4  kilometres  of  land  on  each  side  of  the 
stream  of  the  canal,  and  this  double  strip  of  land  will  have  to  lx>  surveyed  and  marked  out  by  the 
Company  at  its  own  expense,  but  it  is  not  to  l>e  taken  possession  of"  until  the  works  liave'been 
commenced. 

XI.  The  State  grants  to  the  Company  besides,  a  belt  of  land  of  the  same  width  of  4  kilo- 
metres along  the  coast  of  the  Lake  of  Nicaragua  from  the  River  Sin  Juan  on  the  north  and  east 
to  San  Miguclito;  and  on  the  south  and  west,  that  is  to  say.  from  the  right  bank  of  the  river  San 
Juan,  to  the  mouth  of  the  River  Sajsid. 

XII.  It  is  understood  that  this  grant,  as  well  as  that  mentioned  in  Article  X,  only  applies  to 
the  lands  belonging  to  the  Stale,  ana  that  the  latter  always  retains  its  right  of  sovereignty  over 
them;  it.  likewise  reserves  the  parts  or  lands  which  it  may  think  necessary  for  opening  roads. 
The  Republic  of  Costa  Rica  may  open  such  roads  even  in  the  territory  of  Nicaragua,  and  navigate 
the  rivers  belonging  to  that  territory,  for  the  purpose  of  giving  an  outlet  to  the  canal  for  the 
products  of  its  agriculture,  industry.and  commerce,  and  for  its  corresponding  importations;  and 
in  no  case  shall  Nicaragua  put  any  obstacle  in  the  way  of  opening  such  roads,  or  of  the  navigation 
of  the  said  rivers.  At  the  mouth  of  those  rivers  Costa  Rica  shall  be  at  liberty  to  establish 
Custom-Homes  and  bonding  warehouses  on  account  of  the  State,  on  previousnotice  to  the 
Government  of  Nicaragua;  but  in  no  case  can  an  armed  force  1k>  placed  there,  only  the  necessary 
functionaries  for  the  custody  and  security  of  the  Custom- Houses  and  bonding  warehouses. 
And,  virt>  rri'xA,  the  Republic  of  Nicaragua  shall  be  at  lil>erty  to  open  roads  in  the  territory 
of  Costa  Rica,  and  to  navigate  its  rivers  for  the  purposes  of  her  commerce;  and  in  no  case  shall 
Costa  Rica  put  any  obstacle  in  the  way  of  opening  such  roads,  or  of  the  navigation  of  the 
said  rivers.  At  the  mouth  of  those  rivers  Nicaragua  shall  be  at  liberty  to  establish  Custom- 
Houses  and  bonding  warehouses,  on  account  of  the  State,  on  previous  notice  to  the  Govern- 
ment of  Costa  Rica;  but  in  no  way  can  she  place  an  armed  force  there,  only  the  necessary 
functionaries  for  the  custody  and  security  of  her  Custom-Houses,  und  bonding  warehouses. 

XIII.  The  mines  of  coal,  of  gold,  of  silver,  or  of  any  other  metal,  which  may  be  found  in 
the  lands  belonging  to  the  Company,  shall  belong  to  it  by" right,  under  the  conditions,  rules  and 
regulations  established  by  the  mining  laws  of  the  Country. 

XIV.  The  contractor  may  import  free  of  Custom-House  duty  or  any  other  tax,  all  articles 
and  things  necessary  for  the  use  of  the  undertaking,  whether  for  the  survey  and  exploration  of 
the  localities,  or  for  the  construction,  conservation,  reparation  or  improvement  of  tlie  canal,  or 
for  the  operations  in  the  workshops  which  the  Company  may  beep  in  activity,  such  as  tools, 
machinery,  apparatus,  coal,  stone,  lime,  iron,  and  other  metals  in  the  rough  or  wrought,  mining- 
powder,  or  any  other  similar  substance.  These  articles  may  be  unloaded  and  deposited  at  any 
place  where  tliey  are  required.  Brandy  and  spirituous  liquors  are  excluded  from  the  exemption 
from  duty.  The  Company  can  only  provide  itself  with  these  according  to  the  general  laws  of 
the  country;  but  this  exclusion  doe's  not  applv  either  to  wine  or  beer. 

XV.  The  cont  ractor  is  prohibited  from  importing  into  the  territorv  of  the  Republic,  any 
merchandise  for  the  purpose  of  sale  or  barter,  unless  he  pays  the  Custom-fiousc  duties  established 
by  law. 

XVI.  As  for  those  things  of  which  the  importation  is  prohibited  by  law,  the  contractor  may 
bring  them  in  if  he  considers  it  necessary  to  do  so  for  the  works  of  exploration,  of  construction, 
conservation,  or  improvement  of  the  canal;  but  in  no  case  can  he  trade  with  them. 

XV IT.  The  Republic  of  Costa  Rica  engages  to  keep  its  subjects  employed  by  the  Company 
exempt  from  all  civil  arid  military  service;  but  to  have  a  right  to  that  exemption  it  will  be 
necessary  that  they  should  have  been  at  work  for  at'least  a  month  consecutively  beforehand  on 
account  of  the  said"  Company. 

XVIII.  The  Republic  of  Costa  Rica  guarantees  the  Company  and  its  agents,  so  far  as  it  can. 
against  all  attacks  from  the  exterior  ana  the  interior,  exclusively  of  Costa  Ricans,  for  each  of 
the  two  Republics  is  responsible  for  the  proceedinp  of  its  own  subjects.  If  the  Company  or  its 
agents  should  suffer  anv  harm  from  malefactors,  they  shall  have  a  right  to  have  them  brought  to 
justice  in  accordance  with  the  laws  of  the  country. 

XIX.  In  case  of  an  invasion  or  imminent  danger  thereof  the  contractor,  or  the  Company, 
that  has  taken  his  place,  undertakes  to  use  every  effort  to  induce  the  Governments  that  guarantee 
the  free  and  legitimate  use  of  the  canal  to  send  separately  or  in  concurrence,  at  the  request  of 
either  of  the  Governments  of  Costa  Rica  and  Nicaragua,  one  or  more  ships  of  war  to  the 
port  where  thev  may  lie  required  for  the  purpose  of  protecting  the  persons  and  propertv  in 
whose  favour  the  foregoing  article  has  Wen  stipulated;  but  the  said  Governments  shall  have 
no  right  to  claim  from  either  of  the  Governments  of  Costa  Rica  and  Nicaragua,  any  pecuniary 
indemnification  for  that  service. 

XX.  The  contractor  is  authorized  to  close  the  River  Colorado,  if  he  thinks  it  necessary,  and 
in  general  to  make  such  dykes,  alterations  of  course,  clearing  out,  absolute  extensions,  locks, 
or  any  other  works  in  the  River  San  Juan  and  its  affluents  and  tributaries  as  well  as  in  its 
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branches  and  those  which  issue  from  it  like  the  Colorado,  as  may  be  necessary  to  maintain  the 
level  of  water  in  the  canal,  to  ensure  traffic,  and  to  prevent  damage  from  the  trees  borne  down 
by  the  current. 

XXI.  In  a  general  manner  the  contractor  may  take  and  direct  towards  the  canal  the 
waters  of  the  rivers  and  lakes  which  are  met  with  on  the  track,  or  which  may  be  within  reach. 
The  track  mav  traverse  the  lakes  and  make  use  of  the  bed  of  the  rivers. 

XXII.  The  contractor  is  invested  with  all  the  powers  that  mav  be  necessary  to  improve  tin- 
two  ports  situated  at  the  extremities  of  the  canal  by  means  of  dredges,  dykes,  piers  of  any  form 
or  material,  in  accordance  with  the  plans  drawn  by  the  engineers  of  the  enterprise.  For  this 
purpose  the  contractor  may  choose  those  ports  of  the  Republic  which  are  shown  to  be  preferable 
r»y  the  surveys  of  the  engineers. 

XXIII.  The  contractor  mav  lay  down  roads,  railwavs  for  sen-ice,  and  canals  of  the  same 
nature,  for  the  special  purpose  of  constructing  the  maritime  canal,  and  for  the  transport  of  the 
necessary  materials  to  the  place  of  the  works.  He  shall  not  pay  any  indemnification  to  the  State 
for  the  temporary  occupation  of  the  lands  belonging  to  it.  and  over  which  the  said  mads,  canals, 
and  railways  pass.  In  case  those  lands  belong  to  private  persons,  the  Company  shall  enjoy,  for 
the  temporary  occupation,  all  those  facilities  which  the  constitution  and  the  laws  of  the  Republic 
accord  to  the  Ciovcrnmcnt  on  previous  declaration  of  public  utility  and  previous  indemnification. 

XXIV.  Perpetual  exemption  is  granted  to  the  contractor  from  the  imposts  on  immovables 
and  from  all  direct  taxes  for  the  property  of  the  canal  itself,  and  the  buildings  and  construc- 
tions appertaining  thereto.  He  is  also  guaranteed  against  every  forced  loan  and  military 
requisition.  The  same  immunity  is  extended  to  the  lands  granted  by  Articles  X,  XI.  XII.  and 
XIII,  for  all  the  time  that  they  remain  the  property  of  the  Company. 

XXV.  The  foreign  agents  and  functionaries  shall  also  be  exempt  from  direct  taxes,  forced 
loans,  and  military  requisitions  for  all  the  time  that  they  are  in  active  service.  They  shall  enjoy 
freedom  of  conscience  and  worship  in  conformity  with  the  constitution  and  the  stipulations  in 
Treaties  of  commerce  with  France,  England,  and 'the  I'nited  States  of  North  America. 

XXVI.  Costa  Rica  engages  not  to  make  any  further  concession  for  the  opening  of  a  canal 
or  railroad  starting  from  the  Port  of  San  •Juan  de  Nicaragua  to  the  Pacific  Ocean. 

XXVII.  Costa  Rica  cannot  impose  any  tonnage,  light-house,  or  oilier  dues  on  the  ships 
that  pass  by  the  canal  from  one  ocean  to  the  other,  nor  any  transit  duty,  under  whatsoever 
denomination,  on  the  merchandise  conveyed  as  such  in  the  said  ships,  or  on  the  passengers  or 
crews. 

XXVIII.  The  merchandise  disembarked  bv  those  ships  and  delivered  to  the  commerce  of 
the  country,  shall  Ik*  subject  to  the  duties  fixed  by  the  general  laws  of  the  Republic. 

XXIX.  The  vessels  employed  by  the  contractor  for  towing  or  in  the  sen- ice  of  the  canal 
are  exempt  from  every  impost.  "  The  'materials  for  repairing  them  and  the  fuel  for  working  them 
shall  also  be  free  from  Ciistom-House  duties.  He  may  also  get  his  vessels  from  abroad,  the  same 
as  the  machinery  and  apparatus  for  his  purpose,  without  paying  any  kind  of  impost. 

XXX.  The  tariff  for  the  canal  shall  be  arranged  by  the  Company,  for  passengers  as  well  as 
for  merchandise  and  vessels.  Any  changes  therein  must  lie  communicated  beforehand  to  the 
Governments  of  Costa  Rica  and  Nicaragua,  which  will  cause  them  to  lie  obson'ed  as  if  they  were 
regulations  of  public  administration.  But  the  modified  tariff  must  be  made  public  3  months 
before  it  is  applied,  by  means  of  advertisement  and  by  its  insertion  in  the  ofheial  newspapers 
of  the  two  countries. 

XXXI.  The  contractor  may  establish  foreign  colonists  on  the  lands  that  are  granted  to  him, 
but  the  two  Republics  will  relaln,  in  every  case,  their  rights  of  sovereignty  in  regard  to  those' 
lands,  as  if  they  belonged  to  citizens  of  the  country.  The  colonists  who  settle  thereon  shall  be. 
for  the  first  10*  years,  exempt  from  direct  taxes,  forced  loans,  military  requisitions  and  service, 
even  though  they  may  have  obtained  letters  of  naturalization. 

XXXII.  Vessels  belonging  to  citizens  of  the  Republics  of  Costa  Rica  and  Nicaragua  may 
navigate  upon  a  reduced  tariff  if  they  are  employed  exclusively  in  the  internal  commerce  and 
conform  to  the  regulations  prescribed  by  the  Company;  the  reduction  shall  Ik1  at  least  25  iht 
cent.  There  shall  also  lie  a  reduction  of  25  per  cent,  from  the  general  tariff  for  vessels  which 
begin  their  voyage  for  abroad  in  one  of  the  inland  ports  of  the  two  Republics  and  whose  cargo  is 
entirely  composed  of  the  agricultural,  mineral,  or  manufactured  produce  of  the  country.  Hut 
this  reduction  shall  cease  if  the  Republics  subject  those  vessels,  their  cargoes,  and  crows  to 
special  taxes  or  charges  from  which  the  general  commerce  is  exempt. 

XXXIII.  For  the  arrangements  and  good  order  of  the  canal  and  its  appurtenances,  the 
Company  will  make  regulations  which  shall  be  obligatory  for  the  vessels  and  crews  of  all  coun- 
tries, and  for  every  jierson  who  is  on  the  canal  or  in  its  appurtenances,  with  the  sole  reservation 
that  the  sovereign  rights  of  the  two  Republics  must  not  suffer  any  diminution  thereby.  The  two 
Republics  will  afford,  as  far  as  they  are  able,  all  their  support  for  the  observance  of  those  regu- 
lations, as  if  they  emanated  from  the  public  authority. 
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XXXIV.  The  Contracting  Parties  undertake  reciprocally  to  take  at  once  the  necessary 
stet>s  with  the  Governments  of  France.  England,  and  the  I'nlted  States  of  North  America,  in 
onfer  that  the  neutrality  of  the  canal,  already  individually  guaranteed  by  those  3  Powers,  by 
means  of  the  Treaties  which  they  concluded  "with  the  Republic  of  Nicaragua  in  1868,  shall  be 
the  subject  of  a  general  Convention,  on  the  basis  of  the  Clayton- Bui wer  Treaty,  in  accordance 
with  the  generous  promise  made  by  those  3  Powers  in  the  said  Treaties  of  18t»0  and  ISIWs. 

XXaV.  The  port.-,  .situated  in  each  of  the  two  oceans  and  which  serve  for  entrance  and 
discharge  of  the  canal,  shall  be  free  ports,  and  be  recognised  as  such  from  the  moment  when  the 
works  of  construction  commence  until  the  end  of  the  term  of  the  privilege. 

XXXVI.  The  differences  that  may  arise  between  Costa  Rica  ana  the  Company  shall  be 
examined  and  decided  by  a  Commission  of  Arbitrators,  consisting  of  two  members,  one  appointed 
by  the  (iovcrnmcnt  of  Costa  Rica  and  the  other  by  the  Company.  In  ca-e  of  disagreoment.it 
shall  be  settled  by  a  third,  appointed  by  the  Ministers  of  Fram  e.  England,  and  the  Lnited  States 
of  North  America,  resident  in  Central  America,  if  those  Powers  guarantee  the  contract  for  cut- 
ting the  canal. 

XXXVII.  The  Republic  of  Costa  Rica  will  unite  its  instances  with  those  of  Nicaragua  to 
obtain  fiom  the  (iovernments  of  France,  England,  and  the  I'nited  States  of  North  America  the 
guarantee  of  neutrality  mentioned  in  Articles  XLVI.  XLVII.  and  XLVHI  of  the  contract 
concluded  at  Paris,  and  their  acceptance  of  the  attribution  mentioned  in  Article  L  of  the  same 
contract. 

XXXVIII.  At  the  end  of  the  '.'!♦  years  of  the  concession,  the  canal  ami  the  works  thereof  of 
which  the  Company  is  to  divest  itself  in  accordance  with  Article  LI  I  of  the  afore.said  contract 
for  cutting  the  canal,  shall  belong  to  the  two  Republics,  that  is,  the  works  that  have  been 
executed  in  the  territory  of  Nicaragua  shall  belong  to  Nicaragua  and  to  Costa  Rica  those  which 
have  been  executed  in  her  territory. 

XXXIX.  Reckoning  from  the  day  on  which  the  Republic  of  Nicaragua  ratified  the  contract 
for  cutting  the  canal,  a  term  of  3  years  is  fixed  for  the  formation  of  the  Company,  and  the  com- 
mencement of  the  works,  and  a  period  of  1*2  years  for  the  definitive  oj>ening  of  the  canal,  so  that 
a  vessel  coming  from  the  high  seas  may  jrnss  through  it  from  end  to  end. 

XL.  Nevertheless  if  uncontrollable  events  should  occur  to  prevent  the  construction  of  the 
works,  those  terms  shall  lie  proportionately  prolonged. 

XLI.  The  present  Convention  shall  Ik>  null  and  void,  and  the  concessions  granted  by  it  shall 
be  without  any  effect,  in  the  following  cases: — tirst.  if  in  the  term  of  :i  years  mentioned  in 
Article  LVII  of  the  contract,  and  in  XXXIX  of  the  present  Convention,  the  Company  should 
not  have  been  formed  and  4he  works  commenced;  second,  if  at  the  expiration  of  the  12  years, 
the  works  should  not  have  been  completed  so  that  the  maritime  communication  l>etween  the  two 
oceans  may  be  opened,  or  if  they  lie  not  so  far  advanced  as  to  justify  the  belief  that  they  can 
finished  in  a  short  time.  In  the  hist  case,  and  in  consideration  of  the  large  sums  which  the 
Company  must  have  devoted  to  this  undertaking,  as  well  the  good  will  and  the  efforts  that  have 
been  concentrated  ujjon  it.  the  Republics  of  Costa  Rica  and  Nicaragua  undertake  to  grant  it  a 


XLII.  Costa  Rica  grants  to  the  Company  the  advantages  which  are  specified  in  the  present 
Convention,  and  undertakes  to  treat  it  in  the  same  manner  as  Nicaragua:  and  the  ComjMtny  on 
its  part  undertakes  to  accord  to  Costa  Rica  the  same  advantages  &.-  it  accords  to  Nicaragua,  and  to 
treat  her  as  well  as  the  Costa  Rieaiis  in  the  same  manner  as  is  stipulated  in  favour  of  Nicaragua 
and  the  Nicaraguans,  in  the  contract  concluded  at  Paris. 

XLIII.  Costa  Rica  undertakes,  on  due  notice  from  Nh-aragua  and  in  concurrence  with  her, 
to  take  the  necessary  steps  to  obtain  from  the  Governments  of  France,  England,  and  the  I'nited 
States  of  North  America,  the  guarantee  of  neutrality  and  the  acceptance  of  the  attributions 
referred  to  in  Articles  XXX.  XLVI.  XLVII.  XLVHI.  and  L.  of  the  contract  just  mentioned. 

XLIV.  It  is  for  the  Government  of  Nicaragua  to  present  the  accession  of  Costa  Rica  for 
acceptance  by  the  contractor,  in  the  terms  and  on  the  conditions  expressed  in  the  present 


XLV.  The  present  Convention  shall  Im-  duly  ratified,  and  its  ratifications  exchanged  as  soon 
as  |M>»sihle.  at  Sin  .lose,  the  capita!  of  the  Republic  of  Costa  Rica,  or  at  Managua,  the  capital  of 
the  Republic,  of  Nicaragua. 

In  faith  whereof  the  Plenipotentiaries  who  have  concluded,  have  signed  it  in  duplicate 
originals,  and  bare  sealed  it  with  their  seals,  at  Sin  .lose,  capital  of  the  Republic  of  Costa  Rica, 
on  the  isth  of  June.  INCH. 


( 'onvention. 


1 1..  S.]     A.  .llMKNKZ. 

[i-  s.)    Makia.no  Mo.vtkai.khkk. 
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TREATIES  MADE  BY  C08TA  RICA  WITH  OTHER  COTTimtlES. 


Franco,  March  12,  IMS  (3  7  British  and  Foreign  State  Papers,  p.  137JS). 
Hansc  Towns,  March  10,  1K48  (40  British  and  Foreign  State  Papers,  p.  1367). 
(ireat  Britain,  November  27,  1849  (37  British  and  Foreign  State  Papers,  p.  2<i). 
Spain.  May  10.  1860(39  British  and  Foreign  State  Papers,  p.  I'M*)). 

I  "tilted  States,.!  ul  v  10, 1851  (Compilation  of  Treaties,  55th  Cong..  3d  sess.,  H.  Doc  276.  p.  146). 

Netherlands.  Julv  13,  1852  (41  British  and  Foreign  State  Papers,  p.  153). 

Belgium.  August  31,  1858  (49  British  and  Foreign  State  Papers,  p.  527). 

Italv,  April  14,  lSt!3  (56  British  and  Foreign  State  Papers,  p.  1113). 

Nicaragua,  June  18,  1869  (61  British  and  Foreign  State  Papers,  p.  1144). 

Nicaragua,  .July  30,  1868,  ratified  in  1869  (70  British  and  Foreign  State  Papers,  p.  258). 

Germany,  May  18,  1875  (67  British  and  Foreign  State  Papers,  p.  1274). 

(iautenmta.  May  15,  1895  (Collection  of  treatise  published  at  San  Jose,  p.  97). 

Honduras,  ratified  September  28,  1896  (Collection  of  treatise  published  at  San  .lose,  p.  lu'.i). 
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CONCESSIONS  AND  DECREES  OF  THE  REPUBLIC  OF  COSTA  RICA  TO  THE  NICARAGUA 

CANAL  ASSOCIATION  OF  NEW  YORK 


The  Constitutional  Congress  of  tlio  Republic:  of  Costa  Rica,  in  the  exercise  of  the  |>owers 
granted  to  it  by  section  4,  article  73.  of  the  constitution,  decrees  - 

Article  Hikst.  The  contract  entered  into  on  the  '21st  of  July  last  between  the  honorable 
minister  of  public  works,  authorized  for  this  purpose  by  the  honorable  President  of  the  Republic, 
OB  liehalf  of  the  Government  of  the  same,  and  Mr,  Aniceto  (i.  Mcnocal,  on  Ix-half  of  the 
Nicaragua  Canal  Association,  for  excavating  and  operating  an  inieroceanic  canal  crossing,  either 
in  whole  or  in  part,  through  the  territory  of  the  Republic,  or  running  along  the  whole  or  part 
of  its  boundary  with  Nicaragua,  is  hereby  "approved. 

The  aforesaid  contract  with  the  modi  Heat  ions  agreed  to  by  Congress  reads  literally  as  follows: 

The  undersigned,  Pedro  lY'rez  Zeledon,  secretary  of  the  state  bureau  of  public  works, 
especially  authorized  by  the  honorable  general,  President  of  the  Republic,  to  celebrate  ad  refer- 
endum the  present  contract,  party  of  the  first  part,  and  Aniceto  (i.  Menocal,  representing  the 
Nicaragua  Canal  Association,  with  full  powers  from  it,  and  also  authorized  for  this  purpose  by 
the  executive  committee  of  the  said  association,  party  of  the  second  part,  have  revised  the 
contract  for  the  canal  nude  in  Washington  on  the  17th  of  last  May,  by  the  party  hereto  of  the 
first  part,  in  his  capacity  as  envoy  extraordinary  and  minister  plenipotentiary  of  the  Republic 
of  Costa  Rica  to  the  Government  of  the  I'nited  States  of  America,  and  Mr.  Hiram  Hitchcock, 
president  of  the  aforesaid  association;  the  said  contract,  with  the  modifications  now  agreed  to  by 
the  undersigned,  reads  as  follows: 

Article  I. 

The  Republic  of  Costa  Rica  grants  to  the  Nicaragua  Canal  Association,  its  successors  and 
assigns,  the  exclusive  privilege  to  excavate  and  operate  u  maritime  canal  lietween  the  Atlantic 
and  Pacific  Oceans,  running  either  wholly  or  in  part  through  the  territory  of  the  said  Republic  or 
along  the  whole  or  a  part  of  her  border  line  with  the  Republic  of  Nicaragua. 

To  render  this  contract  fully  efficient  l>etwcen  the  contracting  parties  hereto,  it  will  be 
sufficient  if  the  association  aforesaid  should  use  or  occupy  for  the  works  of  the  said  canal,  or 
for  any  of  its  ports  in  one  or  the  other  oceans,  any  Costa"  Rican  waters  or  at  least  waters  in 
which  Costa  Rica  has  joint  ownership  or  has  rights  of  use  and  navigation. 

Whenever  the  word  "association"  is  used  in  this  present  document  reference  is  made  to  the 
'•  Nicaragua  Canal  Association."  its  successors  and  assigns. 

Article  II. 

The  canal  must  l>e  of  sufficient  dimensions  for  the  free  and  commodious  passage  of  vessels 
of  the  same  size  as  the  large  steamers  used  for  ocean  navigation  between  Knrope  and  America. 

Article  III. 

The  State  declares  this  work  to  be  one  of  public  utility. 

Article  IV. 

The  duration  of  the  present  privilege  shall  be  for  ninety-nine  years,  to  be  counted  from  the 
day  on  which  the  canal  shall  be  opened  to  universal  traffic. 

During  the  aforesaid  period  the  association  shall  have  the  right  to  construct  and  operate 
within  the  territory  of  Costa  Rica,  a  railroad  along  the  whole  extent  of  the  said  canal,  or  those 
parts  of  the  same  which  it  may  consider  convenient  for  the  better  service  and  operation  of  the 
said  work. 
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The  Republic  bind*  it.s^lf  not  to  make  nny  subsequent  concession  for  the  opening  »t  >»  canal 
between  the  two  oceans  ft*  long  as  the  present  privilege  lusts. 

The  Republic  will  also  abstain  during  the  same  period  from  granting,  within  a  zone  of 
twenty-five  miles  along  the  cnnal,  concessions  for  railroads  from  sea  to  sea  that  might  compete 
with  the  eanal  in  the  'traffic  between  foreign  nations.  This  restriction  shall  not  prevent  the 
construction  of  new  railroads  that  may  be,  convenient  for  Costa  Rica  to  build  to  the  canal,  or 
to  nny  point  on  the  northern  frontier  of  the  Republic,  either  connecting  or  not  with  any  other 
railroads. 

Article  V. 

The  grantee  association  shall  have  the  right  to  establish  such  telegraph  lines  a*  may  lie 
considered  necessary  for  the  construction,  management,  and  operation  of  the  canal. 

The  Government  shall  have  the  right  to  use  the  telegraph  lines  of  the  company  from  any 
station  to  any  station  that  may  bo  included  within  the  line  from  sea  to  sea,  without  Itcing  obliged 
to  pay  the  company  for  such  'service. 

Article  VI. 

The  Government  of  the  Republic  declare*  and  accept*  that  the  ports  at  each  extremity  of  the 
canal  and  the  canal  itself  from  sea  to  sea  during  the  time  of  this  concession  shall  be  neutral;  and 
consequently  in  case  of  war  between  other  nations,  or  between  one -or  more  nations  and  Cttsta 
Rica,  the  transit  through  the  canal  shall  not  be  interrupted  for  such  cause,  and  the  merchant 
vessels  and  individuals  of  all  nations  of  the  world  may  freely  enter  the  aforesaid  ports,  or  pass 
through  the  canal  without  molestation  or  detention. 

In  general,  all  vessels  shall  freely  pass  through  the  canal  without  distinction,  exclusion, 
or  preference,  whether  of  persons  or  nationalities,  provided  that  they  pay  the  dues  and  comply 
with  the  rules  established  by  the  association  for  the  use  of  the  said  canal  and  its  dependencies. 

The  transit  of  foreign  troops  and  vessels  of  war  shall  be  regulated  by  such  provisions  in 

Xrd  thereto  as  are  now  or  may  be  hereafter  established  in  the  treaties  between  Costa  Rica  and 
r  powers,  or  by  international  law.  But  the  entrance  of  tho  canal  shall  be  strictly  forbidden 
to  vessels  of  war  of  any  nation  which  may  be  at  war  with  Costa  Rica  or  with  any  other  of  the 
Republics  of  Central  America. 

Costa  Rica  shall  endeavor  to  obtain  from  the  powers  that  are  to  guarantee  the  neutrality 
that  in  the  treaties  to  bo  made  for  that  purpose  they  shall  also  bind  themselves  to  guarantee  the 
same  conditions  to  a  zone  of  land  parallel  to  the  canal  and  also  to  a  maritime  zone  in  both  oceans, 
the  dimensions  of  which  shall  be  fixed  by  such  treaties. 

Aktici.k  VII. 

The  present  concession  shall  l>e  transferable  only  to  such  company  or  companies  as  may  Ik? 
organized  for  the  purpose  of  constructing  or  operating  the  canal,  and  in  no  case  to  foreign 
Governments  or  to  foreign  public  powers. 

Nor  shall  the  association  have  the  right  to  transfer  to  any  foreign  Government  or  public 
power  any  part  of  tho  lands  granted  to  it  by  this  contract.  But  it  shall  have  the  right  to  make 
such  transfers  to  private  parties  under  thesnmo  restrictions. 

The  Republic  of  Costa  Rica  shall  not  transfer  its  rights  and  privileges  in  respect  to  the  canal 
to  any  foreign  Government  or  public  power. 

The  people  of  all  nations  shall  be  invited  to  contribute  the  necessary  capital  to  the  enter- 
prise, a  n<l  it  shall  In;  sufficient  for  the  fulfillment  of  this  requirement  to  publish  an  advertise- 
ment for  twenty  consecutive  days  in  one  of  the  principal  daily  papers  of  each  of  the  cities 
of  New  York,  London,  and  Paris. 

Amicus  VI 1 1. 

The  capital  stock  (capital  social)  of  the  tinal  i-ompany  which  is  to  o|K»rate  the  canal  shall 
consist  of  shares  of  tho  faco  value  of  one  hundred  dollars  each,  which  shall  lie  issued  in  such 
amounts  as  may  he  deemed  necessary.  Tho  issue  and  transfer  both  of  these  shares  and  of  all 
the  bonds  and  obligations  that  the  company  may  issue  shall  l>o  exempt  from  stamp  dues  and 
from  all  other  taxes  or  imposts  now  established  or  to  1k>  hereafter  established  in  the  Republic. 

A  five  per  centum,  at  least,  of  the  capital  stock  with  which  the  said  company  may  be  organ- 
ized shall  be  reserved  for  such  Central  American  Governments  and  citizens  as  may  wish  to 
subscribe. 

As  soon  as  the  said  company  is  ready  to  open  subscription  books  notice  shall  be  given  by  it 
to  the  Governments  of  Costa  Rica  and  "Nicaragua,  which  shall  invite  the  other  Governments  of 
Central  America  and  through  them  private  parties  to  subscril>e. 
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The  shares  which,  within  six  months,  to  be  counted  from  the  date  of  the  notice  given  to 
the  Governments,  of  the  opening  of  the  subscription  books,  are  not  paid  for  shall  remain  at 
the  free  disposition  of  the  company. 

Article  IX. 

The  company  shall  be  organized  in  the  manner  and  under  the  conditions  generally  adopted 
for  such  companies.  Its  principal  office  shall  be  either  in  the  city  of  New  York  or  in  such  place 
as  may  be  deemed  convenient. 

Its  tirst  board  of  directors  shall  be  composed  of  persons,  one-halt .  at  least,  of  whom  shall 
be  chosen  from  those  members  of  the  Nicaragua  Canal  Association  wLo  were  promoters  of  the 
enterprise. 

Article  X. 

The  Government  of  Costa  Rica,  in  its  capacity  of  stockholder  in  the  final  company  as  herein- 
after provided,  shall  have  the  perpetual  right  of  appointing  one  director,  who  shall  be  an  integral 
part  of  the  board  of  directors  of  the  said  company,  with  all  the  rights,  privileges  and  advantages 
conferred  upon  the  other  directors  of  said  company,  by  the  charter,  by-laws,  and  statutes  of  the 
company  and  the  laws  of  the  country  under  which  it  sfiall  organize. 

The  Government,  in  the  said  capacity  of  stockholder,  shall  also  have  the  right  to  take  part  in 
the  elections  that  the  company  may  bold" 

Article  XI. 

The  said  final  company  is  bound  to  keep  a  representative  in  Costa  Rica,  vested  with  ample 
powers  for  everything  that  may  he  of  interest  to  the  company,  either  actively  or  passively. 

Article  XII. 

The  association  shall  have  the  most  ample  liberty  to  select  and  adopt  the  route  which  it  may 
deem  most  convenient,  advantageous  and  economical  between  the  two  oceans  for  the  excavation, 
construction,  and  operation  of  the  canal  and  its  dependencies  and  ports,  whether  the  same  passes 
whollv  or  in  part  through  the  territory  of  Costa  Rica  or  only  along  its  border  line. 

Should  the  canal  deviate  from  the  river  San  Juan,  in  that  section  of  the  same  in  which  Costa 
Rica  has  the  right  of  navigation,  the  association  hinds  itself  to  establish  at  such  points  as  the 
engineers  may  deem  proper,  a  communication  between  such  parts  of  the  San  Juan  River  as  may 
not  be  canalized  and  the  dividing  level  of  the  canal,  to  the  endof  facilitating,  without  payment  of 
any  dues  whatever,  the  navigation  of  Costa  Rica  vessels  between  the  non-canalized  part  of  the 
San  Junn  River  and  the  canaT,  by  means  of  a  lock  or  series  of  locks  suitable  for  the  navigation  of 
vessels  of  six  feet  draught. 

It  is  understood  that  this  obligation  does  not  in  any  manner  bind  the  association  to  place  or 
to  keep  in  navigable  condition  the  lower  part  of  the  river  which  these  locks  may  be  intended  to 
place  in  communication  with  the  canal. 

Article  XIII. 

All  expenditures  for  surveys,  construction,  maintenance,  and  operation  of  the  canal  shall  lie 
borne  by  the  association  without  any  subvention  in  money  or  guaranty  of  interest  on  the  part  of 
the  Republic. 

Article  XIV. 

The  association  shall  construct  at  its  expense,  and  shall  keep  in  good  condition,  two  large 
ports,  one  on  the  Atlantic  and  one  on  the  Pacific,  at  such  points  or  localities  as  it  mav  select  within 
or  without  the  territory  of  Costa  Rica,  to  serve  as  termini  of  the  canal;  and  each  of  them  shall  have 
a  light-house  of  the  first  order. 

Article  XV. 

All  the  area  within  the  territory  of  Costa  Rica,  whether  at  the  ports,  roadsteads,  or  rivers  of 
the  two  oceans,  which  may  be  necessary  for  the  establishment  of  the  canal,  its  paths,  and 
embankments,  or  which  may  be  occupied  and  covered  by  water  after  raising  the  dams  which  are 
to  be  constructed  in  the  beds  of  the  rivers,  or  for  all  necessary  deviations  to  be  made,  as  well  as 
for  reservoirs,  dikes,  spaces  about  the  locks,  stations,  light-houses,  and  canals,  store-bouses, 
buildings,  and  workshops,  deposits  for  materials,  and  also  all  those  required  for  the  routes,  service 
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railways,  and  canals  of  the  Name  nature,  for  the  transportation  of  materials  to  the  line  of  the 
work,  and  for  feeders  of  the  canal;  in  short,  all  lands  aim  places  within  the  territory  of  Costa  Rica 
necessary  to  the  construction  and  operation  of  the  canal,  as  mav  he  laid  down  in  the  linal  drawings 
and  plans  made  by  the  engineers  of  the  association,  shall  he  placed  by  the  State  at  the  disposal  of 
the  said  association  under  the  conditions  set  forth  in  the  following  articles. 

Aktici.k  XVI. 

Such  unappropriated  lands  a.s  belong  to  the  State  shall  he  given  to  the  association  without 
any  compensation  whatever,  and  with  regard  to  those  lands  belonging  to  private  parties  the  State 
undertakes  to  condemn  them  should  the  association  demand  it. 

The  compensation  which,  in  agreement  with  the  laws  of  Costa  Rica,  may  have  to  be  paid  in 
such  cases,  shall  he  paid  hy  the  association,  and  to  it  shall  lie  added  the  amount  of  the  expensesand 
costs  of  the  respective  actuations,  in  such  a  way  that  the  national  treasury  shall  suffer  no  loss. 

Article  XVII. 

In  all  relating  to  the  condemnation  to  be  made  under  the  provisions  of  the  preceding  articles 
the  association  shall  enjoy  all  the  immunities  and  privileges  that  the  laws  of  the  country  grant  to 
the  State,  so  that  the  association  may  not  be  obliged  to  pay  more  than  the  State  would  under 
similar  circumstances. 

Articlk  xvm. 

For  the  construction,  maintenance,  and  operation  of  the  canal  the  association  shall  have  the 
right  to  take,  free  of  charge,  from  the  lands  belonging  to  the  State,  whatever  material  of  a  sponta- 
neous production  of  the  land  that  may  be  found  on  them,  especially  timber  for  construction  and 
fuel,  and  limestone,  clay  for  bricks,  and  earth  for  fillings  that  are  to  be  made.  As  regards  mate- 
rials of  the  said  class  found  on  lands  belonging  to  private  parties,  the  association  shall  have  the 
same  rights  and  privileges  granted  by  the  laws  to  the  State. 

Article  XIX. 

If  it  should  be  necessary  for  the  association  to  occupy  temporarilv  and  during  the  construction 
of  the  canal  lands  in  the  territory  of  Costa  Rica  which  are  not  included  in  those  designated  in  the 
Articles  XV,  XVI.  and  XVIII,  it  shall  not  be  obliged  to  pav  any  compensation  for  them  if  they 
are  unappropriated  lands.  And  the  State  shall  not  have  the  right  to  sell  or  dispose  of  them  in 
any  other  manner  after  the  association  has  once  determined  to  occupy  them,  unless  under  the 
reservation  of  this  right,  the  limitof  which  shall  be  the  execution  of  the  worksof  the  Jnteroceanic 
Canal.  Should  the  said  lands  belong  to  private  parties,  then  the  association  shall  enjov,  so  far  as 
the  temporary  occupation  thereof  is  concerned,  all  the  rights  and  franchises  which  i  In1  laws  grant 
to  the  State,  with  the  special  privilege  of  occupying  them,  immediately  after  the  declaration  of 
utility,  and  necessity  and  after  payment  of  the  proper  compensation,  which  shall  never  exceed 
that  which  the  State  would  be  obliged  to  pay  in  a  similar  case. 

Article  XX. 

The  Republic  of  Costa  Rica,  desiring  to  aid  efficiently  the  association  in  this  enterprise,  cedes 
in  fee  simple  to  the  said  association  tho  public  lands  hereinafter  mentioned,  in  alternate  lots,  with 
other  similar  ones  which  it  reserves  for  itself,  to  wit: 

1st.  On  the  right  or  southern  bank  of  the  San  Juan  River,  from  a  point  three  English  tuites 
below  Castillo  Viejo  to  the  confluence  of  the  San  Carlos,  should  the  canal  follow  the  valley  of  the 
San  Juan,  lots  fronting  on  the  canal  three  English  miles  front  bv  six  deep. 

2d.  Between  the  San  Carlos  River  and  the  Atlantic,  should  the  canal  pass  wholly  or  in  part 
through  the  territory  of  Costa  Rica,  or  along  the  boundary  of  Costa  Rica,  lots  of  three  English 
miles  frontage  on  the  canal  and  four  deep. 

3*1.  Should  the  route  of  the  Salinas  Bay  be  adopted,  lots  of  two  English  miles  frontage  on 
the  canal  by  two  deep  in  the.  Costa  Rican  territory  crossed  by  the  canal  or  along  which  it  mav 
run,  from  tho  Pacific  ocean  to  a  point  two  English  miles  distant  from  the  mouth  of  the  Sapoa 
River  in  the  Lake  of  Nicaragua. 

4th.  Should  the  canal  deviate  from  the  San  Juan  River  more  than  four  miles  towards  the 
interior  of  Costa  Rica,  lots  to  be  measured  on  both  sides  of  tho  canal  of  two  miles  front  and  two 
deep.  Should  the  deviation  be  less  than  four  miles,  then  the  lot*  of  the  northern  liank  of  the 
canal  shall  have  a  front  of  two  miles  and  extend  in  depth  until  they  touch  the  San  Juan  River. 
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5th.  From  the  Rio  Frio  to  the  Sapoa  on  the  south  const  of  the  Lake  of  Nicaragua,  at  two 
miles  distant  from  the  name  and  following  the  curve  of  it*  hank,  lots  of  two  English  miles  front 
by  two  deep. 

Kth.  In  the  places  where  the  company  in  accordance  with  the  Government  may  select  from 
the  existing  unappropriated  public  lands  twenty-five  lots,  each  two  Knglish  miles  in  frontage  by 
four  deep.  As  a  general  rule,  at  the  extremities  of  the  Inter-oceanic  Canal,  should  the  same  lie 
within  the  territory  of  Costa  Kica,  the  opposite  lots  will  be  allotted,  one  to  the  Government  and 
one  to  the  company;  but,  if  this  be  not  possible,  the  first  will  belong  to  the  Government. 

The  state  shall  vest  in  the  association  the  possession  of  said  lands  as  soon  as  the  location  of 
the  canal  is  finally  determined  and  its  construction  begun  by  the  association. 

The  right*  required  by  private  parties  in  the  lands  set  forth  in  the  preceding  clauses  are 
hereby  reserved. 


The  measurement  ami  setting  out  of  all  lands  ceded  by  this  contract  shall  lie  made  at  the 
expense  of  the  grantee,  with  the  intervention  of  the  government. 

The  final  title  deeds  shall  be  issued  in  due  proportion  as  the  work  advances  and  not  before. 

Between  the  Atlantic  and  the  point  three  miles  below  Castillo  Vieio  all  |iarts  of  the  San  Juan 
and  Colorado  rivers  occupied  by  the  canal  shall  be  considered,  for  the  purposes  of  the  present 
article,  as  a  jwrt  of  the  said  canal. 

It  is  hereby  understood  that  the  whole  of  the  lands  transferred  to  the  association  by  Costa 
Kica,  in  the  different  places  and  in  the  form  as  set  forth  in  the  foregoing  article,  shall  not  exceed 
in  amount  one-fourth  of  the  total  amount  of  lands  granted  to  the  company  by  the  Government  of 
Nicaragua,  according  to  the  contract  made  by  it.  Should  they  exceed  such  amount,  the  difference 
shall  lie  deducted  by  reducing  the  number  o"f  lots  mentioned  In  subdivision  5th  of  this  article. 

Article  XXI. 

The  state  reserves  the  right  to  occupy,  in  the  several  lots  of  land  ceded  to  the  Association, 
such  space  as  may  tie  needed  for  such  roads  and  public  buildings  as  it  may  deem  convenient.  In 
the  same  manner  it  shall  have  the  right  to  use  timber  and  other  building  materials  which  may  bo 
found  on  said  land  whenever  they  may  be  necessary  for  any  work  upon  which  it  may  determine. 
Should  these  lands  become  the  property  of  private  persons  by  virtue,  of  n  transfer  made  by  the 
company,  and  the  State  should  need  them  for  the  purpose  set  forth  in  this  article,  or  for  some 
other  purposes,  it  shall  pay  their  owners  for  them  in  conformity  with  the  laws,  and  the  expro- 
priated parties  shall  have  no  right  or  claim  against  the  association. 

Should  the  association  have  made  improvements  on  the  lands  referred  to  whether  for  the 
purposes  of  utility,  ornament,  or  pleasure,  the  State  shall  be  hound  to  compensate  it  for  such 
damages  as  it  may  suffer  according  to*  appraisals  of  experts. 

Article  XXII. 

.gold,  silver,  iron,  or  other  metals,  and  stone  quarries  situated  in  the  lands  ceded 
shall  belong  to  it  by  right  without  the  necessity  of  previous  denunciation,  and  it 
shall  have  the  right  to  work  them  whenever  it  may  deem  it  convenient,  subject  to  the  laws  of  the 
Republic,  but  such  lands  as  may  be  transferred'bv'thc  association  to  private  parties  shall  not  enjoy 
this  privilege. 

Articlk  XXI II. 

The  association  shall  also  have  the  right  to  utilize  for  the  works  of  the  canal  and  its  appur- 
tenances the  timber  in  the  forests  situated  in  the  lands  granted  to  it  by  the  state  from  the  very 
moment  from  which  it  enters  into  possession  of  the  same  under  the  present  contract,  the  acquired 
rights  always  being  reserved. 

Akticlk  XXIV. 

From  the  day  in  which  the  present  concession  shall  lie  ratified  by  congress,  no  alienation 
shall  be  made  of  any  unappropriated  lands  necessary  for  the  construction  of  the  canal  nor  of  those 
ceded  to  the  association  on  the  banks  of  the  same.  Nor  shall  the  said  lands  be  leased  to  the 
prejudice  of  the  company.  However,  should  the  location  of  the  canal  not  Is*  definitely  settled 
when  this  contract  is  ratified,  the  line  of  tho  canal  shall  for  the  purposes  of  this  article  be 
presumed  to  follow  the  northern  boundary  line  of  Costa  Rica. 

Article  XXV. 

The  association  shall  have  the  right  of  doing  throughout  the  whole  extent  of  the  canal 
within  the  territory  of  Costa  Rica,  at  the  mouths  of  the  canal  on  the  two  oceans,  and  in  the  whole 
extent  of  the  lands  which  under  the  present  contract  have  lieen  granted  to  it  according  to  Articles 
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XV,  XVI,  and  XX,  ull  such  works  as  may  l>o  necessary  for  locating,  leveling,  excavating  and 
dredging  the  canal,  and  all  other  works  that  may  bo  required  for  tho  establishment,  fe«ding, 
operation,  preservation,  and  maintenance  of  tho  canal. 

Tho  association  is  especially  authorized  to  make  along  tho  line  of  the  canal  and  on  the  Costa 
Kican  bank  of  tho  Sin  Juan  River  and  it.-  Costa  Kican  affluents  and  confluents,  as  well  as  on  the 
Costu  Kican  rivers  tributary  to  the  I^ake  of  Nicaragua,  the  lakes  or  water  courses  which  may  be 
utilized  in  their  flow  to  tho  Pacific  or  to  the  Atlantic;  to  construct  dikes  and  dams;  make  rectifi- 
cations, dredging*,  embankment*,  and  deviations;  to  locate  buoys,  and  in  general  to  do  all  the 
works  that  in  the  opinion  of  the  engineers  of  the  association  may  "be  deemed  indispensible  for  tho 
construction,  feeding,  navigation,  and  operation  of  the  canal.  The  embankments,  fillings,  and 
■  dike*  which  may  be  made  within  the  territory  of  Costa  Rica  at  tho  mouths  of  tho  canal  on  the 
ports  of  the  two  oceans,  by  using  materials  resulting  from  the  excavation  of  the  canal,  shall 
belong  in  fee  simple  to  the  association;  but  tho  Government  shall  have  the  right  to  occupy  them 
in  whole  or  in  part  after  compensation  made.  Should  any  port  of  the  canal  be  within  the 
territory  of  Costa  Rica,  tho  association  shall  not  obstruct  such  port  nor  widen  its  beaches  unless 
there  is  alieoltito  necessity  to  do  so,  and  in  this  case  the  embankments  and  fillings  that  it  may  be 
necessary  to  construct  in" front  of  said  port  shall  belong  to  the  Republic. 

In  general  the  association  shall  have  the  right  tousoall  the  lakes  and  rivers  of  Costa  Rica  the 
waters  of  which  mav  be  necessary  in  the  judgment  of  the  engineers  of  the  association  to  construct 
and  feed  the  canal  and  to  maintain  its  operations,  but  this  right  shall  have  the  following 
restrictions,  to  wit: 

1st.  The  navigation  of  the  Costa  Rican  rivers,  which  the  association  may  dam  or  otherwise  use 
for  the  liencfit  of  the  canal,  shall  remain  at  the  termination  of  the  respective  works  in  as  good 
condition  as  it  was  before  they  were  made. 

2d.  In  the  places  where  the  waters  of  said  rivers  may  overflow  in  consequence  of  the  erec- 
tion of  dams  or  other  artificial  obstructions  made  by  tho  association,  the  said  association  shall 
lie  obliged  to  do  whatever  may  l>o  practicable  to  prevent  the  formation  of  swamps  and  marshes. 

Hd.  Such  damages  as  may  be  caused  to  private  parties  in  consequence  of  the  deviation  or  ele- 
vation of  the  streams  shall  bo  compensated  for  by  the  association  according  to  appraisals  made  by 
experts  in  conformity  with  the  laws  of  tho  Republic,  but  the  association  shall  not  be  obliged  to 
pay  more  than  the  state  would  under  similar  circumstances. 

Article  XXVI. 

The  association  can  not  import  merchandise  into  tho  territory  of  the  Republic  for  the  purposes 
of  trafficking  w  itb  it  without  paying  the  custom  duties  established  by  law,  but  it  shall  nave  the 
right  to  import,  free  from  custom  duties  and  of  any  other  imposts,  whatsoever  the  articles  needed 
for  tho  works  of  the  enterprise,  its  surveys,  explorations,  examination  of  localities,  constructions, 
use,  operation,  maintenance,  repairs,  and  "improvements  of  the  canal,  and  also  for  the  telegraphic 
and  railroad  service  of  the  same,  and  for  the  works  and  workshops  of  the  company,  and  the  said 
articles  mav  consist  of  implements,  machinery,  apparatus,  coal,  limestoneof  all  classes,  lime,  iron, 
and  other  metals,  whether  raw  or  manufactured,  mining  powder,  dynamite,  or  any  other  analogous 
substance.  These  articles  may  he  transported  between  whatever  points  they  may  be  needed 
during  the  work  of  the  construction  of  the  canal,  and  shall  be  landed  and  stored  free  from  all  local 
taxes. 

The  association  shall  also  have  tho  right  to  import  free  from  duties  or  impostA,  during  the 
work  of  constructing  the  canal,  such  provisions,  clothing  for  the  workmen,  and  medicines  as  may  be 
absolutely  necessary  for  its  own  consumption. 

Those  articles/the  commerce  of  which  is  not  froo,  are  excepted  from  the  privileges  granted 
in  this  article  and  shall  remain  subject,  with  tho  exception  of  gunpowder,  dynamite,  and  other 
explosives,  to  such  requisites  and  duties  as  are  established  by  law. 

Akth  i.k  XXVII. 

The  vessels  that  the  association  may  employ  as  tug  lioats  or  for  the  son-ice  of  the  canal  shall 
bo  free  from  all  imposts  or  taxes  of  any  kind  whatever,  and  also  tho  material  to  be  used  for  their 
repair  and  tho  fuel  that  they  may  consume. 

The  vessels  and  their  appurtenances,  from  whatever  place  they  may  come,  for  the  service  of 
the  association  shall  lie  exempt  from  all  duties  and  imposts. 

Article  XXVIII. 

The  Government  shall  enact  such  regulations  as  it  may  deem  necessary  to  prevent  smuggling, 
and  for  the  preservation  of  public  order,  in  the  region  of  the  canal  lying  within  tho  territory  of 
Costa  Rica,  or  bordering  on  it  and  in  the  waters  where  it  may  exert  joint  jurisdiction.    The  com- 
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pany  ahull  be  bound  to  lend  its  assistance  for  the  enforcement  of  such  regulations.  But  in  the 
free  zone  along  the  margin  of  the  canal  as  hereinafter  provided,  measures  for  the  prevention  of 
smuggling  shall  be  limited  to  vigilance  on  the  part  of  the  employe  or  employes  whom  it  may 
concern,  without  right  to  any  further  measures,  either  against  passengers,  vessels,  or  their  car- 
goes excepting  when  an  attempt  at  smuggling  may  be  discovered;  it  oeing  the  intention  of  the 
State  that  there  shall  he  most  ample  freedom  of  transit  through  the  canal  for  persons  and  prop- 
erty, with  the  sole  limitations  established  by  this  contract.  Consequently  the  association  shall 
have  the  right  to  unload  and  reload  ships  in  transit  at  such  point  as  may  be  necessary  in  order  to 
make  repairs  or  lighten  the  vessels  or  shift  their  cargoes,  or  on  account  of  any  accident  that 
unavoidably  may  render  it  necessary,  without  being  subject  thereby  to  search,  exactions,  or  con- 
tributions of  any  kind,  provided  in  each  case,  and  before  beginning  operations,  notice  is  given  to 
the  nearest  custom  house  authority. 

Article  XXIX. 

The  Government  shall  afford  its  protection,  in  conformity  with  the  laws  of  the  Republic,  to 
the  engineers,  contractors,  employes,  and  laborers  that  may  be  engaged  in  the  preliminary  sur- 
veys or  in  the  works  of  construction  and  operation  of  the  canal. 

Article  XXX. 

The  association  shall  be  exempt  from  all  forced  loans  and  military  exactions  whether  in  time 
of  peace  or  of  war.  The  foreign  agents  or  employes  shall  also  bo  exempt  from  direct  taxes,  forced 
loans,  and  military  exactions  during  the  time  in  which  they  are  in  the  servioo  of  the  canal,  but 
they  shall  pay  the'direct  taxes  established  by  law  in  case  they  may  become  owners  of  real  prop- 
erty or  commercial  or  industrial  establishments. 

Article  XXXI. 

The  association  may  freely  introduce  into  the  lands  granted  to  it  emploves  and  laborers  of 
every  race  who  may  be  needed  in  its  works  and  workshops;  and  it  may  also  introduce  immi- 
grants of  all  nationalities,  excepting  Asiatics  and  negroes.  Roth  the  immigrants  and  the  emploj'es 
and  laborers  shall  be  subject  to  the  laws  of  the  Republic  and  to  the  regulations  of  the  company. 
The  Government  assures  them  aid  and  protection  and  the  enjoyment  of  their  rights  and  guar- 
antees, in  conformity  with  the  constitution  and  the  national  laws,  during  the  time  that  they  may 
remain  within  Costa* Rican  territory. 

Article  XXXII. 

The  Government  of  Costa  Rica  shall  assure  the  association  and  its  agents,  under  the  laws  of 
the  Republic,  as  it  does  to  the  other  inhabitants,  the  full  enjoyment  of  the  guarantees  and  rights 
which  the  constitution  and  laws  grant  to  them.  Reciprocally  the  association  and  its  agents  bind 
themselves  strictly  to  respect  the  laws  and  regulations  in  force  in  Costa  Rica,  and  especially  to 
comply  with  the  final  decisions  of  the  courts,  without  considering  themselves  vested  with  other 
rights  than  those  granted  by  law  to  Costa  Rican  citizens. 

Article  XXXIII. 

The  Government  shall  establish  all  along  the  line  of  the  canal  which  may  be  within  tLe  territory 
of  Costa  Rica  or  along  its  frontier  or  in  the  waters  appertaining  to  it,  in  ownership  or  joint 
jurisdiction,  such  police  stations  and  revenue  officers  as  in  its  judgment  may  l>e  necessary  for 
the  preservation  of  order  in  the  region  of  the  canal  and  for  the  observance  of  the  fiscal  laws  of 
the  Republic. 

The  expenses  incident  to  said  services,  including  those  of  buildings,  salaries,  wages,  and  allow- 
ances of  the  emploves  and  transportation  of  the  forces,  and  which  may  be  in  excess  of  such  as 
are  now  borne  by  the  Government  for  the  custom  house  actually  established  at  the  mouth  of  the 
San  Carlos,  or  on  any  other  point  that  may  be  crossed  by  the  canal,  shall  be  paid  to  the  public 
treasury  bv  the  company  on  such  terms  and  conditions  as  may  be  established  hereafter,  taking 
into  consideration  the  requirements  and  necessities  of  such  services. 

Tho  association  shall  also  have  the  right  to  establish  guards  and  watchmen  for  the  servica 
of  the  canal  and  the  enforcement  of  its  regulations. 

Article  XXXIV. 

All  contracts  in  regard  to  the  works  of  the  canal  that  the  association  may  enter  into  in 
foreign  countries  shall  be  valid  and  effective,  and  shall  have  full  force  and  effect  in  Costa  Rica, 
provided  they  do  not  violate  the  laws  of  the  Republic. 
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ARTICLE  XXXV. 

The  association  shall  be  exempt  during  the  period  of  this  concession,  both  in  time  of  peace 
and  in  timo  of  war,  from  all  kinds  of  taxes  upon  the  real  estate  that  it  may  acquire  by  virtue  of 
this  contract,  and  from  all  kinds  of  direct  taxes,  local  charges,  or  any  other  imposts  relating  to 
the  property  and  use  of  the  canal,  or  of  its  buildings  and  the  construction  and  dependencies 
thereof,  all  along  its  extent,  including  those  situated  in  the  ports  and  maritime  establishments  on 
the  two  oceans. 

This  franchise  is  not  transferable  to  the  purchasers  of  the  real  estate  which  the  association 
may  alienate  under  this  grant. 

Article  XXXVI. 

The  Republic  of  Costa  Rica  shall  not  establish  any  tonnage,  anchorage,  pilot,  or  lighthouse 
dues  or  any  other  charges  of  any  kind  whatsoever,  upon  vessels  of  any  class  whatever  or  upon 
the  merchandise,  baggage,  and  passengers  which  may  pass  through  the  canal  from  one  ocean  to 
the  other;  all  such  dues  are  reserved  for  the  benefit  of  the  association  as  provided  for  in  Article 
XXXIX. 

Article  XXXVII. 

For  the  purpose  of  securing  the  most  ample  liberty  of  transit  of  persons  and  property  a 
free  zone  shall  be  established  on  each  side  of  the  canal,  and  the  width  thereof  shall  be  90  meters 
and  288  millimeters,  measured  from  the  water's  edge  in  the  canal. 

All  traffic  declared  illegal  by  the  laws  of  the  Kepublic  shall,  however,  be  prohibited  within 
the  said  zone  and  the  revenue  authorities,  whose  duty  it  is  to  watch  for  and  prevent  smuggling, 
shall  act  in  conformity  with  the  stipulations  of  Article  XXVIII. 

It  is  expressly  agreed  that  every  vessel  that  may  pass  through  the  part  of  the  canal  which  * 
may  be  within  the  territory  of  Costa  Rica,  or  along  its  borders  or  in  waters  over  which  it  exerts 
co-jurisdiction,  shall  carry  on  board  an  officer  appointed  by  the  Government  whenever  the  authori- 
ties may  deem  it  convenient,  and  that  officer  shall  act  in  conformity  with  the  law  should  he  dis- 
cover that  it  is  being  violated. 

The  two  ports  to  l>e  constructed  for  the  entrance  and  exit  of  the  canal  on  both  oceans,  which 
may  be  wholly  or  in  part  within  the  territory  or  in  waters  of  Costa  Rica,  shall  be  declared  free 
ports  and  shall  be  recognized  as  such  from  the  opening  of  the  canal  to  the  end  of  this  concession. 

The  Government,  in  agreement  with  the  company,  shall  establish,  by  means  of  a  special 
decree}  the  limits  of  this  franchise,  which  shall  never  extend  beyond  the  waters  of  the  ports 
comprised  between  the  mouth  of  the  canal  and  the  entrance  of  said  ports. 

All  merchandise  that  shall  be  loaded  or  discharged  at  anypoint  of  the  canal  within  the  ter- 
ritory of  Costa  Rica,  and  intended  for  internal  commerce,  shall  pay  the  import  and  export  duties 
fixed" by  the  revenue  laws  of  the  State. 

Article  XXXVIII. 

For  the  proper  administration  of  the  canal  and  its  dependencies,  and  in  order  to  facilitate  its 
construction  and  operation,  the  association  shall  establish  the  proper  regulations,  which  shall  be 
binding  upon  every  person  who  may  bo  found  in  its  waters  or  in  its  dependencies;  the  sole 
reservation  being  tfiat  the  rights  and  sovereignty  of  the  State  be  respected. 

It  is  understood  that  the  association,  in  the  exercise  of  the  powers  conferred  by  this  article, 
shall  not  make  other  regulations  than  those  necessary  for  the  administration  and  particular 
management  of  the  canal;  and  that,  before  carrying  them  into  effect,  they  shall  lie  submitted 
for  the  approval  of  the  Government.  The  State"  shall  lend  the  aid  of  its'authority  to  enforce 
these  regulations. 

Article  XXXIX. 

By  way  of  compensation  for  the  expenses  incurred  in  the  surveys,  construction,  mainte- 
nance, and  operation  of  the  canal,  or  any  jmrt  thereof,  during  the  period  of  said  privilege,  the 
said  association  shall  have  the  right  to  establish  and  collect,  for  the  passage  of  all  kinds  or  ships, 
vessels,  travelers,  and  merchandise  through  the  canal  and  in  the  waters  and  jsirts  pertaining  to 
it,  such  dues  of  navigation,  tonnage,  pilotage,  towape,  storage,  lay  days,  anchorage,  light,  road- 
steads, wharfage,  hospital  dues,  and  any  other  similar  charges,  in  conformity  with  the  tariffs  to 
be  established  by  it  in  accordance  with  Article  XLV  of  this  contract 

These  tariffs  may  be  modified  by  the  association  at  any  time,  on  condition  that  all  modi- 
fications that  may  be  introduced  in  it  shall  lie  previously  communicated  to  the  Government, 
which,  in  case  of  "finding  them  within  the  limits  established  by  said  Article  XLV.  shall  cause 
them  to  l>e  complied  with  as  if  they  were  regulations  enacted  by  itself. 
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The  payment  of  all  the  tariff  dues  shall  be  exacted  without  any  exception  or  preference, 
and  under  identical  conditions,  from  all  vessels,  whatever  be  the  place  the}-  come  from  or  their 
nationality,  with  the  exception  stipulated  in  the  following  article. 

Akticlk  XL. 

In  compensation  for  the  privileges  and  concessions  that  Costa  Rica  grants  by  this  contract, 
it  is  hereby  stipulated  that  the  Republic  shall  enjoy  the  special  privilege  that  Costa  Rican  ves- 
sels, navigating  under  the  flag  of  Costa  Rica,  shall  be  entitled  to  navigate  the  canal  at  a  reduction 
of  fifty  per  centum  of  the  general  tariff  while  engaged  in  the  coasting  trade,  or  in  the  reciprocal 
trade  with  the  other  Republics  of  Central  America. 

To  enjoy  this  privilege,  the  said  vessels  shall  be  necessarily  of  the  register  of  the  Republic, 
and  belong  to  citizens  of  the  same. 

A  reduction  of  fifty  per  centum  of  the  general  tariff  is  also  granted  to  all  vessels  that  begin 
their  voyage  for  a  foreign  country,  at  any  of  the  ports  belonging  to  the  Republic,  with  a  cargo 
wholly  consisting  of  products  of  the  country. 

Costa  Rican  vessels  of  war  and  revenue  cutters  shall  pay  no  dues  in  passing  through  the 
canal.  No  dues  shall  be  paid  by  the  vessels  of  the  National  Register  navigating  either  Costa 
Rican  waters  connected  with  the' canal  or  the  canal  itself,  without  passing  out  of  the  locks,  but 
said  vessels  are  not  in  any  way  to  obstruct  the  free  navigation  of  the  canal. 

Costa  Rica,  on  its  part,  shall  not  object  to  the  enjoyment  by  Nicaraguan  ships  of  the  advan- 
tage granted  in  this  article  to  those  of  Costa  Rica,  provided  that  Nicaragua,  on  its  part,  consents 
that  the  ships  of  Costa  Rica  shall  enjoy  in  Nicareguan  waters  the  said  privilege. 

All  the  concessions  to  which  this  article  refers  shall  he  extended  to  the  other  Republics  of 
Central  America,  or  any  of  them,  whenever  Costa  Rica  and  Nicaragua  shall  find  themselves  free 
from  international  obligations  which  may  prevent  it,  or  whenever  one  or  more  of  said  Republics 
shall  form  a  single  nation  with  Costa  Rica. 

Akticlk  XL1. 

In  case  it  may  be  possible  to  utilize  the  waters  of  tho  canal  and  its  dependencies  for  the 
irrigation  of  plantations,  gardens,  and  streets,  or  for  the  supply  of  towns  that  may  be  without  it, 
or  as  motive  power  for  private  enterprises,  the  company  shall  have  the  power  to  supply  it,  col- 
lecting dues  in  proportion  to  the  amount  furnished,  according  to  the  tariff  that  it  may  establish 
in  agreement  with  the  Government. 

Akticlk  XLII. 

The  association  shall  undertake  at  its  expense  the  final  surveys  of  the  ground  and  the  loca- 
tion of  the  line  of  the  canal  by  a  commission  of  competent  engineers.  The  Government  of  Costa 
Rica  shall  have  the  right  of  visiting  and  inspecting  the  final  surveys  which  are  in  progress,  and 
those  already  completed  by  an  engineer  appointed  by  said  Government,  and  whose  salary  shall 
be  paid  by  the  association,  tho  amount  thereof  to  be  fixed  hereafter  by  special  agreement  l>ctween 
the  Government  and  tho  company. 

A  period  of  two  years  and  a  half,  to  bo  counted  from  the  date  of  tho  ratification  of  this  con- 
tract, is  granted  the  association  for  tho  final  surveys  of  the  canal,  and  within  the  said  time  the 
association  shall  have  to  make  the  said  final  surveys,  organize  the  company  which  is  to  carry  on 
the  work,  and  begin  the  work  of  construction. 

Tho  work  of  construction  shall  Iks  understood  to  have  commenced  if,  within  three  years  after 
its  inception,  two  millions  of  dollars  have  been  expended  on  it. 

The  period  herein  provided  for  shall  admit  of  extension  by  the  Republic  at  the  request  of 
the  association  and  upon  grounds  of  justice,  in  the  judgment  of  the  Government. 

Akticlk  XLII  I. 

A  term  of  ten  years  is  also  granted  to  the  association  for  the  construction,  completion,  and 
opening  to  traffic  the  canal  for  maritime  navigation.  However,  should  events  of  main  force  arise, 
dulv  justified  and  sufficient  to  impede  the  regular  progress  of  the  works  during  the  period  of  tin- 
said  ten  years,  an  extension  shall  be  granted  equal  in  duration  to  the  time  that  may  have  been 
lost  by  such  delays. 

If  at  the  expiration  of  the  ten  years  aforesaid  the  works  should  not  be  completed,  so  as  to 
have  the  maritime  communication  between  tho  two  oceans  opened,  in  consideration  of  the  great 
capital  the  company  may  have  invested  in  the  enterprise  and  the  good  will  and  ability  it  may 
have  shown  and  the  difficulties  encountered,  the  Republic  binds  itself  to  grant  a  new  extension. 
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Article  XL1V. 

As  a  guarantee  of  the  fulfillment  of  the  obligations  which  the  final  company  which  is  to  con- 
struct the  canal  incurs  in  accordance  with  Article  XLII,  it  shall  deposit  to  the  order  of  the  Gov- 
ernment of  Costa  Rica,  in  a  bank  or  in  a  mercantile  house  in  this  city,  or  with  an  agent  which  the 
Government  may  designate,  immediately  after  the  certificates  are  issued,  one  thousand  shares  of 
its  capital  stock  of  the  nominal  value  of  V100  each.  The  said  one  thousand  shares  of  capital  stock 
shall  be  considered  an  advance  to  the  Government  of  the  payment  of  the  police  and  revenue 
expenses  to  be  made  under  Article  XXXIII,  and  tho  association  shall  be  credited  with  the  actual 
value  of  said  shares  at  the  time  such  payments  are  made. 

Article  XI,V. 

In  consideration  of  the  valuable  privileges,  franchises,  and  concessions  granted  by  virtue  of 
this  contract  to  tho  association,  the  Republic  shall  receive  in  shares,  certificates,  or  other  values 
representing  the  capital  stock  of  the  final  company,  an  amount  equal  to  one  and  one-half  per 
centum  of  the  total  amount  of  the  issue  of  said  capital  stock,  in  shares  or  certificates  of  $100  each. 
This  sum  shall  in  no  event  bo  less  than  $1,500,000.  Said  shares  shall  be  considered  as  fully  paid 
up,  and  two-thirds  thereof  shall  not  be  transferable.  All  these  shares  shall  participate  in  the 
benefits,  interests,  distributions,  dividends,  amortizations,  rights,  privileges,  and  all  other  advan- 
tages granted  to  paid-up  shares,  without  any  difference  whatever.  These  shares,  together  with 
the  other  privileges  herein  granted  by  the  association  to  the  Government,  shall  be  in  full  com- 
pensation to  the  Republic  for  all  public  unappropriated  lands  that  may  be  flooded  and  for  all  the 
privileges  and  concessions  conferred  by  this  contract,  and  shall  cover  completely  all  claims  of  this 
description  on  the  part  of  the  State  against  the  association  or  the  final  comjMinv.  The  shares  to 
which  this  article  refers  shall  be  delivered  to  the  agent  appointed  bv  the  Government  for  this 
purpose  as  soon  as  tho  company  may  be  ready  to  issue  certincates  of  its  capital. 

Article  XLVI. 

From  the  earnings  of  the  enterprise  tho  company  shall  take,  in  the  first  place,  the  necessary 
amount  to  cover  all  the  expenses  for  maintenance,  operation,  and  administration;  all  tho  sums 
necessary  to  secure  tho  interest,  which  shall  not  exceed  six  per  centum,  and  the  amortization  of 
tho  obligations  and  of  tho  shares,  and  what  remains  shall  form  the  net  profit*,  of  which  at  least 
eighty  per  centum  (80  per  cent.)  shall  be  divided  among  the  shareholders,  it  being  understood 
that  after  the  lapse  of  ten  years  after  the  completion  of  the  canal,  the  companv  shall  in  no  case 
divide  among  its  shareholders  in  payment  of  dividends,  directly  or  indirectly,  (>y  issue  of  shares 
or  otherwise,  more  than  fifteen  per  centum  (15  per  cent.)  annually  or  in  this  proportion,  from 
dues  collected  from  the  aforesaid  canal;  and  where  it  shall  appear  that  these  dues  yield  a  greater 
profit,  they  shall  be  reduced  to  the  fixed  limit  of  fifteen  per  cent,  per  annum. 

Article  XLYIL 
The  present  concession  shall  be  forfeited: 

1st.  Through  tho  failure  on  tho  part  of  the  Company  to  comply  with  any  one  of  the  condi- 
tions contained  in  Articles  VII,  XLII,  and  XL1II. 

2d.  If  the  service  of  the  canal,  after  it  is  completed,  is  interrupted  for  six  months,  unless  in 
case  of  unforeseen  accidents  or  main  force. 

When  tho  concession  shall  have  been  declared  forfeited  from  whichever  of  th&*c  causes,  tho 
public  lands  granted  by  virtue  of  the  present  contract  shall  revert  to  the  Republic  in  whatever 
condition  thev  may  be,  and  without  compensation,  such  lands  as  may  have  l>eon  alienated  by  the 
Company  with  the"  formalit  ies  prescribed  by  law,  shall  l»e  excepted,  provided  that  such  alienations 
shall  not  have  taken  place  within  the  six  months  preceding  the  date  on  which  the  company  may 
have  become  legally  liable  to  the  penalty  herein  established. 

Article  XLVIII. 

At  the  expiration  of  the  ninety-nine  years  stipulated  in  this  concession,  or  in  the  event  of 
the  forfeiture  expressed  in  the  preceding  article,  too  Republic  shall  enter  into  the  possession  in 
perpetuity  of  that  part  of  the  canal,  its  warehouses,  stations  and  other  establishments  used  for 
the  management  thereof  that  may  be  found  within  the  national  territory.  Such  works  as  may 
bo  found  in  waters  in  which  the  Republic  has  joint  sovereignty  shall  belong  to  her  in  joint 
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ownership.  And  in  regard  to  such  parte  of  the  canal  or  of  the  waters  thereof  in  which  Costa 
Rica  has  not  the  eminent  domain, .but  simply  the  right  of  use  and  free  navigation,  the  Republic, 
at  the  expiration  of  the  ninety-nine  years,  or  in  the  cases  of  forfeiture  above  named,  shaU  retain 
in  perpetuity  the  said  rights  of  use  and  free  navigation.  The  Republic  shall  not  be  obliged  to 
pay  to  the  company  any  compensation  for  the  same. 

There  shall  be  excepted  from  this  condition  the  vessels  belonging  to  the  compan}-,  its  stores 
of  coal  and  other  materials,  its  mechanical  workshops,  its  floating  capital  and  reserve  fund,  and 
at  the  expiration  of  the  said  ninety-nine  years  also  the  lands  ceded  to  it  by  the  state  under  the 
present  contract,  excepting  those" in  which  the  works  indicated  in  the  first  part  of  this  article 
may  be  found  established,  which  will  become  the  property  of  the  state,  with  their  immediate 
dependencies  as  necessary  for  the  service  of  the  canal  and  an  integral  part  of  the  same. 

Rut  the  company  shall  have  the  right,  at  the  expiration  of  the  aforesaid  term  of  ninety-nine 
years,  to  the  full  enjoyment  and  a  free  use  and  control  of  the  canal  and  such  parts  thereof  as  may 
be  within  the  territory  of  Costa  Rica,  with  all  the  privileges  and  advantages  granted  by  this  con- 
cession in  the  capacity  of  lessee  for  a  second  period  of  ninety-nine  years,  upon  payment  to 
the  Government  of  Costa  Rica  of  six  and  one-quarter  per  centum  of  the  annual  net  profits  of  the 
'  enterprise,  besides  the  dividends  due  to  it  for  its  share  in  the  capital  stock. 

The  company  shall  have  the  right  to  fix  at  its  discretion  the  dues  referred  to  in  Article 
XXXIX  of  this  concession,  so  that  the  shareholders,  after  the  payment  of  Sl{  per  cent  is 
deducted,  shall  still  receive  dividends  of  ten  per  cent  per  annum  on  the"  whole  capital. 

At  the  expiration  of  this  second  period  of  ninety-nine  years  the  Government  shall  enter 
into  perpetual  possession  of  the  canal  and  the  other  property  referred  to  in  the  first  part  of  this 
article;  and  this  delivery  shall  also  embrace  everything  excluded  in  the  said  first  part,  except 
the  lands  ceded  to  the  association  by  this  contract  and  the  reserve  and  sinking  fund. 

The  failure  to  comply  with  any  of  the  conditions  of  the  lease  shall  terminate  it,  and  the  State 
shall  enter  into  the  possession  of  the  part  of  the  canal  which  corresponds  to  it,  owing  to  it  being 
situated  in  Costa  Rican  territory  or  in  tho  places  in  which  Costa  Rica  is  joint  owner,  and  also  of 
the  other  works  which  belong  to  the  canal,  in  accordance  with  the  provisions  of  the  preceding 
paragraph. 

Article  XLIX. 

Any  misunderstanding  that  may  arise  between  the  Republic  and  the  company,  in  regard  to 
the  interpretation  of  the  present  stipulations,  shall  be  submitted  to  a  court  of  arbitrators,  com- 
posed of  four  members,  two  of  whom  shall  bo  appointed  by  the  Stato  and  two  by  tho  company. 

These  arbitrators  shall  be  designated  by  each  party  within  the  period  of  four  months  from 
the  day  on  which  one  of  them  shall  give  notice  to  the  other  in  writing  of  the  want  of  agreement 
on  the'  point  at  issue.  Should  one  of  the  parties  allow  this  period  to  lapse  it  shall  be  considered 
us  assenting  to  the  opinion  or  claim  of  the  other. 

The  majority  of  the  votes  of  the  arbitrators  shall  finally  decide  without  recourse.  In  case  of 
a  tie  vote  the  arbitrators  shall  appoint,  by  mutual  consent,  a  fifth  person,  who  shall  decide,  and 
in  case  of  their  default  the  respective  parties  will  appoint  him.  If  they  cannot  agree  to  such 
appointment  they  shall  draw  by  lot  the  names  of  the  diplomatic  representatives  accredited  to 
Costa  Rica,  and  the  first  one  drawn  out  shall  exercise  the  functions  of  the  fifth  arbitrator.  He 
shall  concur  on  one  of  the  two  opinions,  and  what  ma}'  be  so  decided  shall  be  final  and  without 
recourse  of  any  kind.  If  tho  fifth  arbitrator  should  fail,  the  second  person  drawn  shall  exercise 
these  functions,  and  so  on  successively  until  tho  decision  is  reached. 

Prior  to  the  initiation  of  the  works  of  opening  the  canal  the  Government,  in  concurrence  with 
the  company,  shall  formulate  a  set  of  rules  to  be  observed  by  the  arbitrators  in  all  matters  relating 
to  procedure. 

All  questions  between  the  association  and  private  parties  residing  in  Costa  Rica  shall  Im- 
determined  by  the  ordinary  courts  of  Costa  Rica  in  (-onformity  with  the  legislation  of  the 
Republic.  Iii  matters  pertaining  to  parties  not  residing  in  Costa  Rica  the  rules  of  private  inter- 
national law  shall  be  observed. 

Article  L. 

This  contract,  after  being  approved  by  the  Hon.  General  President  of  the  Republic,  shall  be 
submitted  to  the  supreme,  legislative  power  for  the  purpose  that  if  they  deem  it  convenient  they 
should  impart  to  it  the  necessary  ratification,  and  in  case  such  approval  is  not  obtained,  the  Nica- 
ragua Canal  Association  will  bo  released  from  all  the  obligations  to  which  it  is  bound  by  it. 
Such  ratification  or  non-ratification  shall  be  made  within  one  hundred  and  twenty  davs  from" this 
date. 
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in  witness  whereof  the  undersigned  have  set  their  hands  to  four  copies  of  the  present  con- 
tract, two  for  each  party,  in  San  Jos<5  de  Costa  Rica,  8l9t  July,  1888. 

Pedro  Perez  Zeledon. 
A.  O.  Menocal. 


Palace  of  the  President, 

San  J<m,  July  J  J,  1*8$. 
In  consideration  that  tho  foregoing  contract  agrees  with  the  instructions  given  for  its  cele- 
bration to  the  honorahlc  secretary  of  state,  who  authorizes  it,  it  is  hereby  approved  in  all  its  part* 
for  the  purpose  that  it  mav  be  submitted  to  the  deliberation  of  the  Constitutional  Congress. 
Countersigned  by  hisliouor  the  President  of  tho  Republic. 

Perez  Zeledon. 

Article  '2.  Tho  contract  to  which  the  foregoing  article  refers  is  hereby  exempted  from  tho 
payment  of  stamp  duties. 

To  the  executive  power: 

Given  in  the  hall  of  sessionsof  the  national  palace  in  San  Jose",  on  the  9th  day  of  August,  1888. 

A.  EsyciVEL,  President. 
Manuel  J.  Jimenez,  Secretary. 
Felix  Gonzalez,  Vice  Secretary. 


Presidential  Palace, 

San  Jose,  August  .9,  1888. 

Therefore  be  it  executed. 

Bernardo  Soto. 

The  secretary  of  state  of  the  department  of  public  works: 

Maximo  Fernandez. 
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PROTOCOL  OP  AN  AGREEMENT  BETWEEN  THE  GOVERNMENTS  OF  THE  UNITED  STATES 
AND  OF  COSTA  RICA  IN  REGARD  TO  FUTURE  NEGOTIATIONS  FOR  THE  CONSTRUCTION 
OF  AN  INTEROCEANIC  CANAL  BY  WAY  OF  LAKE  NICARAGUA. 


It  is  agreed  between  the  two  Governments  that  when  the  President  of  the  United  States  is 
authorized  bv  law  to  acquire  control  of  such  portion  of  the  territory  now  belonging  to  Costa 
Rica  as  may  "be  desirable  and  necessary  on  which  to  construct  and  protect  a  canal  of  depth  and 
capacity  sufficient  for  the  passage  of  vessels  of  the  greatest  tonnage  and  draft  now  in  use,  from 
a  point  near  San  Juan  del  Norte,  on  the  Caribbean  Sea,  via  Lake  Nicaragua,  to  Brito,  on  the 
Pacific  Ocean,  they  mutuallv  engage  to  enter  into  negotiations  with  each  other  to  settle  the  plan 
and  the  agreements,  in  detail,  found  necessary  to  accomplish  the  construction  and  to  provide  for 
the  ownership  and  control  of  the  proposed  canal. 

As  preliminary  to  such  future  negotiations  it  is  forthwith  agreed  that  the  course  of  said  canal 
and  the  terminals  thereof  shall  be  the  same  that  were  stated  in  a  treaty  signed  by  the  plenipo- 
tentiaries of  the  United  States  and  Great  Britain  on  February  5,  1900,  and  now  pending  in  the 
Senate  of  the  United  States  for  confirmation,  and  that  the  provisions  of  the  same  shall  be  adhered 
to  by  the  United  States  and  Costa  Rica. 

In  witness  whereof  the  undersigned  have  signed  this  protocol  and  have  hereunto  affixed 
their  seals. 

Done  in  duplicate  at  Washington  this  first  day  of  December,  1900. 

John  Hay.  [seal.1 
j.  b.  calvo.  [seal.] 

us 


Digitized  by  Google 


Appendix  B  B. 

NEW  GRANADA,  1848.    TREATY  OF  PEACE,  AMITY,  NAVIGATION,  AND  COMMERCE 


Concluded  December  12,  1846;  ratification  advised  by  the  Senate  June  3,  1848;  ratified  by  the 
President  Juno  10,  184X;  ratifications  exchanged  June  10,  1848;  proclaimed  June  12,  1848. 
(Treaties  and  Conventions,  1889,  p.  195.) 


Article*. 


Amity. 

Mo«t-favored-nation  clause. 
Commerce  and  navigation. 
Mutual  privilegea  of  shipping. 
Custom*  duties. 
Declaration  of  reciprocal  t 
Freedom  of  trade. 
Emlmrgo. 
Asylum  to  v« 
Captured  by 
Shipwrecks. 
Die (h  will  of  property. 
Mutual  protection. 
Religious  freedom. 
Neutrality;  free  ships,  free  goods. 
Enemy's' property. 
Contratiand  goods. 
Trade  by  neutral* 


XX.  Blockade. 
XXI.  Visitation  and  search. 

XXII.  Proof  of  nationality  of  i 

XXIII.  Vesmils  under  convov. 

XXIV.  Prize eaaes. 

XXV.  Conduct  of  hortilitiea. 
XXVI.  Letters  of  marque. 
XXVII.  Protection  in  ca*e  of  war. 
XXVIII.  Confiscation  prohibited. 
XXIX.  Diplomatic  privilege*. 
XXX.  Consular  officers. 

XXXI.  Consular  right*. 

XXXII.  Conmilar exemptions. 

XXXIII.  Deserters  from  ships. 

XXXIV.  Agreement  for  consular  convention. 
XXXV.  Ixthmuri  of  Panama;  duration;  violations. 

XXXVI.  Ratification. 
Additional  Article.    Acceptance  of  nationality 


I. 
II. 
III. 
IV. 
V. 
VI. 
VII. 
VIII. 
IX. 
X. 
XI. 
XII. 
XIII. 
XIV. 
XV. 
XVI. 
XVII. 
XVIII. 
XIX. 

The  United  States  of  North  America  and  the  Republic  of  New  Granada  in  South  America, 
desiring  to  make  lasting  and  firm  the  friendship  and  good  understanding  which  happily  exist 
between  both  nations  have  resolved  to  fix  in  a  manner  clear,  distinct  and  positive,  the  rules 
which  shall  in  future  be  religiously  observed  between  each  other  by  means  of  a  treaty,  ov 
general  convention  of  peace  and  friendship,  commerce  and  navigation. 

For  this  desirable  object  the  President  of  the  United  States  of  America  has  conferred  full 
powers  on  Benjamin  A.  Bidluck  a  citizen  of  the  said  States  and  their  Charge1  d' Affaires  in 
Bogota,  and  the  President  of  the  Republic  of  New  Grenada  has  conferred  similar  and  equal 
powers  upon  Manuel  Maria  Mallarino  Secretarv  of  State  and  foreign  relations,  who,  after  having 
exchanged  their  said  ftdl  powers  in  due  form,  have  agreed  to  the  following  articles. 

Article  1st. 

There  sliall  be  a  perfect,  firm  and  inviolable  peace  and  sincere  friendship  between  the  United 
States  of  America  and  the  Republic  of  New  Granada,  in  all  tlie  extent  of  their  possessions  and 
territories,  and  between  their  citizens  respectively,  without  distinction  of  persons  or  places. 

Article  2r>. 


The  United  States  of  America  and  the  Republic  of  New  Granada,  desiring  to  live 
harmony  with  all  the  nations  of  the  earth,  »v  means  of  a  policy  frank  and  equally 


in  peace 
y  friendly 

with  all,  engage  mutually  not  to  grant  any  particular  favor  to  other  nations,  in  respect  of  com- 
merce and  navigation,  which  shallnot  immediately  become  common  to  the  other  party,  who  shall 
enjoy  the  same  freely,  if  the  concession  was  freely  made,  or  on  allowing  the  same  compensation, 
if  the  concession  was  conditional. 

Article  3rd. 

The  two  high  contracting  parti  's,  being  likewi.se  desirous  of  placing  the  commerce  and  navi- 
gation of  their  re*|**ctive  countries  on  the  liberal  basis  of  perfect  equality  and  reciprocity, 
mutually  agree  that  the  citizens  of  each  may  frequent  all  the  coasts  andcountries  of  the  other, 
and  reside  and  trade  there,  in  all  kinds  of  produce,  manufactures  and  merchandise;  and  thnt  they 
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.shall  enjoy,  all  the  rights,  privilege*  and  exemptions,  in  navigation  and  commerce,  which  native 
citizens  do  or  shall  enjoy,  submitting  themselves  to  the  laws,  decrees  and  usages  there  established, 
to  which  native  citizens  are  subjected.  Hut  it  is  understood  that  this  article  does  not  include  the 
coasting  trade  of  either  country,  the  regulation  of  which  is  reserved  by  the  parties  respectively 
according  to  their  own  separate  laws. 

Articlk  4th. 

They  likewise  agree  that  whatever  kind  of  produce,  manufacture  or  merchandise  of  any 
foreign  country  can  l>c,  from  time  to  time,  lawfully  imported  into  the  United  States  in  their 
own  vessels,  mav  l>e  also  imported  in  vessels  of  the  Republic  of  New  Granada;  and  that  no 
higher  or  other  duties  upon  the  tonnago  of  the  vessel  and  her  cargo,  shall  lie  levied  and  collected, 
whether  the  importation  be  made  in  vessels  of  the  one  country  or  of  the  other.  And  in  like 
manner,  that  what  ever  kind  of  produce,  manufactures  or  merchandise  of  any  foreign  country, 
can  be  from  time  to  time  lawfully  imported  into  the  Republic  of  New  Granada,  in  its  own  vessefs, 
may  be  also  imported  in  vessels  of  tne  United  States;  and  that  no  higher  or  other  duties,  upon 
the  tonnage  of  the  vessel  and  her  cargo,  shall  be  levied  or  collected,  whether  the  importation  be 
made  in  vessels  of  the  one  country  or  the  other. 

And  they  further  agree,  that  whatever  may  be  lawfully  exported  or  re-exported  from  the 
one  country," in  its  own  vessels  to  any  foreign  country,  may  in  like  manner  be  exported  or 
re-exported  in  the  vessels  of  the  other  country.  And  the  same  bounties,  duties  and  drawbacks, 
shall  be  allowed  and  collected,  whether  such  exportation  or  re-exportation  be  made  in  vessels  of 
the  United  States  or  of  the  Republic  of  New  Granada. 

Articlk  5th. 

No  higher  or  other  duties  shall  be  imposed  on  the  importation  into  the  United  States  of  any 
articles  the  produce  or  manufacture  of  the  Republic  of  New  Granada,  and  no  higher  or  other 
duties  shall  be  imposed  on  the  importation  into  the  Republic  of  New  Granada  of  any  articles 
the  produce  or  manufactures  of  the  United  States,  than  are  or  shall  be  payable  on  the  like  articles 
being  the  produce  or  manufactures  of  any  other  foreign  country;  nor  shall  any  higher  or  other 
duties  or  charges  be  imposed  in  either  of  the  two  countries  on  the  exportation  of  any  articles  to 
the  United  States  or  to  the  Republic  of  New  Granada  respectively,  than  such  as  are'pavable  on 
the  exportation  of  the  like  articles  to  any  other  foreign  country,  nor  shall  any  prohibit  ion  ho 
imposed  on  the  exportation  or  importation  of  any  articles,  the  produce  or  manufactures  of  the 
United  States  or  of  the  Republic  of  New  Granada  to  or  from  the  territories  of  the  United 
States  or  to  or  from  the  territories  of  the  Republic  of  Now  Granada  which  shall  not  equally 
extend  to  all  other  nations. 

Articlk  Oth. 

In  order  to  prevent  the  possibility  of  any  misunderstanding,  it  is  hereby  declared  that  the 
stipulations  contained  in  the  three  preceding*  articles  are  to  their  full  extent  applicable  to  the 
vessels  of  the  United  States  and  their  cargoes  arriving  in  the  ports  of  New  Granada,  and  recipro- 
cally to  the  vessels  of  the  said  Republic  of  New  Granada  and  their  cargoes  arriving  in  the  ports 
of  the  United  States;  whether  they  proceed  from  the  ports  of  the  country  to  which  they  respec- 
tively belong,  or  from  the  ports  of  any  other  foreign  country;  and  in  either  case  no  discriminating 
duty  shall  be  imposed  or  collected  in  the  ports  of  either  country  on  said  vessels  or  their  cargoes, 
whether  the  same  shall  be  of  native  or  foreign  produce  or  manufacture. 

Akticlk  7th. 

It  is  likewise  agreed,  that  it  shall  bo  wholly  free  for  all  merchants,  commanders  of  ships, 
and  other  citizens  of  both  countries  to  manage  by  themselves  or  agents  their  own  business  in  all 
the  ports  and  places  subject  to  the  jurisdiction  of  each  other,  as  well  as  with  respect  to  the  con- 
signments and  sale  of  their  goods  and  merchandise  by  wholesale  or  retail,  as  with  respect  to  tho 
loading,  unloading  and  sending  off  their  ships;  they  being,  in  all  these  cases,  to  l>e  treated  as 
citizens  of  the  country  in  which  they  reside,  or  at  least  to  bo  placed  on  an  equality  with  tho 
subjects  or  citizens  of  the  most  favored  nation. 

Akticlk  8th. 

The  citizens  of  neither  of  the  contracting  parties  shall  be  liable  to  any  embargo,  nor  be 
detained  with  their  vessels,  cargoes,  merchandise  or  effects  for  any  military  expedition,  nor  for 
any  public  or  private  purpose  whatever,  without  allowing  to  those  interested  an  equitable  and 
sufficient  indemnification. 
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Article  i>TH. 

Whenever  the  citizens  of  either  of  the  contracting  parties  shall  be  forced  to  seek  refuge  or 
asylum  in  the  rivers,  hays,  ports,  or  dominions  of  the  other  with  their  vessels,  whether  merchant 
or" of  war,  public  or  private,  through  stress  of  weather,  pursuit  of  pirates  or  enemies,  or  want 
of  provisions  or  water,  they  shall  be  received  and  treated  with  humanity,  giving  to  them  all 
favor  and  protection  for  repairing  their  ships,  procuring  provisions,  and  placing  themselves  in 
a  situation  to  continue  their  voyage,  without  obstacle  or  hindrance  of  any  kind  or  the  payment 
of  port  fees  or  any  charges  other  than  pilotage,  except  such  vessels  continue  in  jx>rt  longer  than 
forty-eight  hours  "counting  from  the  time  they  cast  anchor  in  port. 

Article  10th. 

All  the  ships,  merchandise  and  effects  belonging  to  the  citizens  of  one  of  the  contracting 

Krties,  which  may  be  captured  by  pirates,  whether  within  the  limits  of  its  jurisdiction  or  on 
a  high  seas,  and  may  be  carried  or  found  in  the  rivers,  roads,  bays,  ports  or  dominions  of  the 
other,  shall  be  delivered  up  to  the  owners,  they  proving  in  due  and  proper  form  their  rights, 
before  the  competent  tribunals:  it  being  well  understood  that  the  claim  shall  he  made  within 
the  term  of  one  year  by  the  parties  themselves,  their  attorneys,  or  agents  of  their  respective 
Governments. 

Article  11th. 

When  any  vessels  belonging  to  the  citizens  of  either  of  the  contracting  parties  shall  be 
wrecked  or  foundered  or  shall  suffer  any  damage  on  the  coasts,  or  within  the  dominions  of  the 
other,  there  shall  he  given  to  them  all  "assistance  and  protection,  in  the  same  manner  which  is 
usual  and  customary  with  the  vessels  of  the  nation  where  the  damage  happens:  permitting  them 
to  unload  the  said  "vessel,  if  necessary,  of  its  merchandise  aud  effects,  without  exacting  for  it 
any  duty,  impost  or  contribution  whatever,  unless  they  may  lie  destined  for  consumption  or  sale 
in  "the  country  of  the  port  where  they  may  have  been  disembarked. 

Article  12th. 

The  citizens  of  each  of  the  contracting  parties  shall  have  power  to  dispose  of  their  personal 
goods  or  mil  estate  within  the  jurisdiction  of  the  other,  by  sale,  donation,  testament,  or  other- 
wise, and  their  representatives  being  citizens  of  the  other  party,  shall  succeed  to  their  said 
personal  goods  or  real  estate,  whether  by  testament  or  ab  inicxta/o,  ami  they  may  take  possession 
thereof,  either  by  themselves  or  others  acting  for  them,  and  dispose  of  the  same  at  their  will, 
paying  such  dues  only  as  the  inhabitants  of  the  country,  wherein  said  goods  are,  shall  be  subject 
to  pay  in  like  cases. 

Article  IHth. 

Both  contracting  parties  promise  and  engage  formally  to  give  their  special  protection  to  the 
persons  and  property  of  the  citizens  of  each  other,  of  all  occupations,  wno  may  be  in  the  ter  ri- 
tories subject  to  the  jurisdiction  of  one  or  the  other,  transient  or  dwelling  therein,  leaving  open 
and  free  to  them  the  tribunals  of  justice  for  their  judicial  recourse,  on  the  same  terms  which  are 
usual  and  customary  with  the  natives  or  citizens  of  the  country;  for  which  purpose  they  may 
either  appear  in  proper  person  or  employ  in  the  prosecution  or  defense  of  their  rights  such 
advocates,  solicitors,  notaries,  agents  and  factors  as  they  may  judge  proper  in  all  their  trials  at 
law;  and  such  citizens  or  agents  shall  have  free  opportunity  to  be  present  at  the  decisions  or 
sentences  of  the  tribunals,  in  all  cases  which  may  concern  them,  and  likewise  at  the  taking  of  all 
examinations  and  evidence  which  may  be  exhibited  in  the  said  trials. 

Article  14th. 

The  citizens  of  the  United  States  residing  in  the  territories  of  the  Republic  of  New  Granada, 
shall  enjoy  the  most  perfect  and  entire  security  of  conscience  without  being  annoyed,  prevented, 
or  disturbed  on  account  of  their  religious  be'lief.  Neither  shall  they  be  annoyed,  molested  or 
disturbed  in  the  proper  exercise  of  their  religion  in  private  houses  or  in  the  chapels  or  places  of 
worship  appointed  for  that  purpose,  provided  that  in  so  doing  they  observe  the  decorum  duo  to 
divine  worsnip,  and  the  respect  due  to  the  laws,  usages  and  customs  of  the  country.  Liberty 
shall  also  be  granted  to  bury  the  citizens  of  the  United  States  who  may  die  in  the  territories  of 
the  Republic  of  New  Granada  in  convenient  and  adequate  places  to  he  appointed  and  established 
by  themselves  for  that  purpose,  with  the  knowledge  of  the  local  authorities,  or  in  such  other 
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places  of  sepulchre  as  may  be  chosen  by  the  friends  of  the  deceased;  nor  shall  the  funerals  or 
.sepulchres  of  the  dead  be  disturbed  in  anywise  nor  upon  any  account. 

In  like  manner  the  citizens  of  New  Granada  shall  enjoy,  within  the  Government  and  terri- 
tories of  the  United  States,  a  perfect  t  and  unrestrained  liberty  of  conscience  and  of  exercising 
their  religion,  publicly  or  privately,  within  their  own  dwelling  house*,  or  in  the  chapels  and 

F laces  of  worship  appointed  for  that  purpose,  agreeably  to  the  laws,  usages  and  customs  of  the 
'nited  States. 

AkTICLK  liiTH. 

It  shall  be  lawful  for  the  citizens  of  the  United  States  of  America  and  of  the  Republic  of 
New  Granada  to  sail  their  ships  with  all  manner  of  liberty  and  security,  no  distinction  being 
made  who  are  the  proprietors  of  the  merchandise  laden  thereon,  from  any  port  to  the  places  of 
those  who  now  arc  or  hereafter  shall  be  at  enmity  with  cither  of  the  contracting  parties.  It 
shall  likewise  be  lawful  for  the  citizens  aforesaid  to  sail  with  the  ships  and  merchandise  before 
mentioned  and  to  trade  with  the  same  liberty  and  security  from  the  places,  ports  and  havens  of 
those  who  are  enemies  of  both  or  either  party,  without  any  opposition  or  disturbance  whatsoever, 
not  only  directly  from  the  places  of  the  enemy  before  mentioned  to  neutral  places,  but  also  from 
one  place  belonging  to  an  enemy  to  another  place  belonging  to  an  enemy,  whether  they  be  under 
the  jurisdiction  of  one  power  or  under  several.  And  it  is  hereby  stipulated  that  free  ships  shall 
also  give  freedom  to  goods,  and  that  everything  which  shall  be  found  on  board  the  ships  belong- 
ing to  the  citizens  of  either  of  the  contracting  parties,  shall  be  deemed  to  be  free  and  exempt, 
although  the  whole  lading  or  any  part  thereof  should  appertain  to  the  enemies  of  either  (con- 
traband goods  being  always  excepted).  It  is  also  agreed  in  like  manner,  that  the  same  liberty 
shall  be  extended  to  persons  who  are  on  board  a  free  ship,  with  this  effect,  that  although  they  be 
enemies  to  both  or  either  party,  they  are  not  to  bo  taken  out  of  that  free  ship,  unless  they  aro 
officers  and  soldiers,  and  in  the  actual  service  of  tho  enemies:  provided,  however,  and  it  is  hereby 
agreed,  that  the  stipulations  in  this  article  contained,  declaring  that  the  flag  shall  cover  the 
property,  shall  bo  understood  as  applying  to  those  powers  only,  who  recognize  this  principle, 
but  if  either  of  the  two  contracting  parties  shall  Iks  at  war  with  a  third,  and  the  other  remains 
neutral,  the  flag  of  the  neutral  shall  cover  the  property  of  enemies  whose  Governments 
acknowledge  this  principle  and  not  of  others. 

Article  16th. 

It  is  likewise  agreed,  that  in  the  case  where  the  neutral  flag  of  one  of  the  contracting  parties 
shall  protect  the  property  of  the  enemies  of  the  other,  by  virtue  of  the  abovo  stipulation,  it  shall 
always  be  understood  that  the  neutral  property  found  on  board  such  enemy's  vessels,  shall  be 
held  and  considered  as  enemy's  property,  and  as  such  shall  be  liable  to  detention  and  confiscation, 
except  such  property  as  was  put  on  board  such  vessel  before  the  declaration  of  war,  or  even 
afterwards,  if  it  were  done  without  tho  knowledge  of  it;  but  tho  contracting  parties  agree  that, 
two  months  having  elapsed  after  the  declaration  of  war,  their  citizens  shall  not  plead  ignorance 
thereof.  On  the  contrary,  if  the  flag  of  the  neutral  does  not  protect  the  enemy's  property,  in  that 
case,  the  goods  and  merchandise  of  tho  neutral  embarked  on  such  enemj 's  ship  shall  be'free. 

Akticle  17th. 

This  liberty  of  navigation  and  commerce  shall  extend  to  all  kinds  of  merchandise,  excepting 
those  only  which  are  distinguished  by  tho  name  of  contraband;  and  under  this  name  of  contraband, 
or  prohibited  goods,  shall  no  comprehended: 

1st  Cannons,  mortars,  howitzers,  swivels,  blunderbusses,  muskets,  rifles,  carbines,  pistols, 
pikes,  swords,  sabres,  lances,  spears,  halborts;  and  granados,  bombs,  powder,  matches,  balls,  and 
all  other  things  belonging  to  the  use  of  these  arms. 

2nd.  Bucklers,  helmets,  breast  plates,  coats  of  mail,  infantry  lielts,  and  clothes  made  up  in 
the  form  and  for  the  military  use. 

3d.  Cavalry  lielts,  and  horses  with  their  furniture. 

4th.  And  generally  all  kino's  of  arms  and  instruments  of  iron,  steel,  brass,  and  copper,  or  of 
any  other  materials  manufactured,  prep  red  and  formed,  expressly  to  make  war  by  sea  or  land. 
5th.  Provisions  that  are  imported  into  a  besieged  or  blockaded  place. 

Article  18th. 

All  other  merchandise  and  things  not  comprehended  in  the  articles  of  contraband,  explicitly 
enumerated  and  classified  as  above,  shall  be  held  and  considered  as  free,  and  subjects  of  free  and 
lawful  commerce,  so  that  they  may  be  carried  and  transported  in  the  freest  manner  by  the 
citizens  of  both  the  contracting  parties,  even  to  places  belonging  to  an  enemy,  excepting  "those 
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places  only  which  are  at  that  time  besieged  or  blockaded;  and  to  avoid  all  doubt  in  this  particular, 
it  is  declared  that  those  places  only  are  besieged,  or  blockaded,  which  are  actually  attacked  by 
a  belligerent  force  capable  of  preventing  the  entry  of  the  neutral. 

Akticlk  19th. 

The  articles  of  contraband,  before  enumerated  and  classified,  which  may  be  found  in  a  vessel 
bound  for  an  enemy's  port,  shall  be  subject  to  detention  and  confiscation,  leaving  free  the  rest 
of  the  cargo  and  the  ship,  that  the  owners  may  dispose  of  them  as  they  see  proper.  No  vessel 
of  either  of  the  two  nations  shall  be  detained  on  the  high  seas  on  account  of  having  on  board 
articles  of  contraband,  whenever  tho  master,  captain  or  supercargo  of  said  vessels  will  deliver 
up  the  articles  of  contraband  to  the  captor,  unless  the  quantity  of  such  articles  be  so  great  and  of 
so  large  a  bulk,  that  they  cannot  be  received  on  board  the  capturing  ship  without  great  incon- 
venience; but  in  this  and  all  other  cases  of  just  detention,  tho  vessel  detained  shall  be  sent  to 
the  nearest  convenient  and  safe  port,  for  trial  and  judgment  according  to  law. 

Aimot-E  20th. 

And  whereas  it  frequently  happens  that  vessels  sail  for  a  port  or  place  belonging  to  an 
enemy,  without  knowing  that  the  same  is  besieged  or  blockaded  or  invested,  it  is  agreed  that 
every  vessel  so  circumstanced  may  be  turned  away  from  such  port  or  place,  but  shall  not  be 
detained,  nor  shall  any  part  of  her  cargo,  if  not  contraband,  be  confiscated,  unless,  after  warning 
of  such  blockade  or  investment,  from  the  commanding  officer  of  the  blockading  forces,  she  shall 
again  attempt  to  enter;  but  she  shall  be  permitted  to  go  to  any  other  port  or  place  she  shall  think 
proper.  Nor  shall  any  vessel  that  mav  have  entered  into  sucn  port  before  the  same  was  actually 
besieged,  blockaded  or  invested  by  the  other,  be  restrained  from  quitting  that  place  with  her 
cargo,  nor  if  found  therein,  after  the  reduction  and  surrender,  shall  such  vessel  or  her  cargo  be 
liable  to  confiscation,  but  they  shall  be  restored  to  the  owners  thereof. 

Akticle  21st. 

In  order  to  prevent  all  kind  of  disorder  in  the  visiting  and  examination  of  the  ships  and 
cargoes  of  both  the  contracting  parties  on  the  high  seas,  they  have  agreed  mutually  that  when- 
ever a  national  vessel  of  war,  public  or  private,  shall  meetwitn  a  neutral  of  the  other  contracting 
prty,  the  first  shall  remain  out  of  cannon  shot,  unless  in  stress  of  weather,  and  mav  send  its 
fsjat  with  two  or  three  men  only,  in  order  to  execute  the  said  examination  of  the  papers 
concerning  the  ownership  and  cargo  of  the  vessel,  without  causing  the  least  extortion,  violence 
or  ill  treatment,  for  which  the  commanders  of  suid  armed  ships  sliall  bo  responsible  with  their 
persons  and  property;  for  which  purpose  tho  commanders  of  private  armed  vessels  shall,  l>cfore 
receiving  their  commissions,  give  sufficient  security  to  answer  for  all  tho  damages,  they  may 
commit  And  it  is  expressly  agreed,  that  the  neutral  party  shall  in  no  case  lie  required  to  go  on 
board  the  examining  vessel,  for  tho  purpose  of  exhibiting  her  papers,  or  for  anv  other  purpose 
whatever. 

Artict.k  22ni>. 

To  avoid  all  kind  of  vexation  and  abuio  in  the  examination  of  the  papers  relating  to  the 
ownership  of  the  vessels  l>elonging  to  tho  citizens  of  the  two  contracting  parties,  they  have 
agreed,  and  do  hereby  agree,  that  in  case  one  of  them  should  bo  engaged  in  work  the  ships 
and  vessels  belonging  to  tho  citizens  of  the  other  must  bo  furnished  with  sea  letters  or  passports, 
expressing  the  name,  property  and  bulk  of  the  ship,  as  also  the  name  and  place  of  habitation  of 
tho  master  and  commander  of  the  said  vessel,  in  order  that  it  may  thereby  appear,  that  the  ship 
really  and  truly  belongs  to  the  citizens  of  one  of  the  parties;  they  have  likewise  agreed,  that 
when  such  ships  have  a  cargo,  thev  shall  also  be  provided,  besides  the  said  sea  letters  or  jxass- 
ports,  with  certificates  containing  too  several  particulars  of  the  cargo,  and  the  place  whence  the 
ship  sailed,  so  that  it  may  be  known,  whether  any  forbidden  or  contraband  goods  arc  on  board 
tho  same,  which  certificates  shall  be  made  out  by  the  officers  of  tho  place  whence  tho  ship  sailed, 
in  the  accustomed  form,  without  which  requisites,  said  vessel  may  be  detained,  to  be  adjudged 
by  the  competent  tribunal,  and  may  be  declared  lawful  prize,  unless  tho  said  defect  shall  l*> 
proved  to  bo  owing  to  accident  and  shall  1m>  satisfied  or  supplied  by  testimony  entirely 
equivalent. 

Artkt.b  23d. 

It  is  further  agreed,  that  the  stipulations  above  expressed,  relative  to  the  visiting  and 
examination  of  vessels,  shall  apply  only  to  those  which  sail  without  convoy,  nnd  when  said 
f*.  Doc.  222.  (W-2  29 
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vessels  shall  be  under  convoy,  the  verbal  declaration  of  the  commander  of  the  convoy.  <>n  hi* 
word  of  honor,  that  the  vessels  under  his  protection  belong  to  the  nation  whose  flag  ho  carries, 
and  when  they  may  be  bound  to  an  enemy's  port,  that  they  have  no  contraband  goods  on  board, 
.shall  Ik-  sufficient" 

Article  24th. 

It  is  further  agreed,  that,  in  all  cases,  the  established  courts  for  prize  causes,  in  the  country 
to  which  the  prizes  may  bo  conducted,  shall  alone  take  cognizance  of  them.  And  whenever  such 
tribunals  of  either  party  shall  pronounce  judgment  against  any  vessel  or  goods  or  property 
claimed  by  the  citizens  of  the  other  party,  the  sentence  or  decree  shall  mention  the  reasons  or 
motives  upon  which  the  same  shall  have  been  founded,  and  an  authenticated  copy  of  the  sentence 
or  decree  and  of  all  the  proceedings  in  the  case,  shall,  if  demanded,  be  delivered  to  the  commander 
or  agent  of  said  vessel,  without  any  delay,  he  paying  the  legal  fees  for  the  same. 

Article  25th. 

For  the  purpose  of  lessening  the  evils  of  war,  the  two  high  contracting  parties,  further 
agree  that,  in  case  a  war  should  unfortunately  take  place  between  them,  hostilities  shall  only  be 
carried  on  by  persons  duly  commissioned  by  the  Government,  and  by  those  under  their  orders, 
except  in  repelling  an  attack  or  invasion,  ana  in  the  defense  of  property. 

Article  26th. 

Whenever  one  of  the  contracting  parties  shall  be  engaged  in  war  with  another  State,  no 
citizen  of  the  other  contracting  party  shall  accept  a  commission  or  letter  of  marque,  for  the 
purpose  of  assisting  or  cooperating  hostilely  with  the  said  enemy  against  the  said  parties  so  at 
war,  under  the  pain  of  being  treated  as  a  pirate. 

Article  27th. 

If  by  any  fatality  which  cannot  be  expected,  and  God  forbid,  the  two  contracting  parties  should 
be  engaged  Sn  a  war  with  each  other,  they  have  agreed  and  do  agree  now  for  then,  that  there 
shall  be  allowed  the  term  of  six  months  to  the  merchants  residing  on  the  coasts  and  in  the  ports 
of  each  other,  and  the  term  of  one  year  to  those  who  dwell  in  the  interior,  to  arrange  their 
business  and  transport  their  effects  wherever  they  please,  giving  to  them  the  safe  conduct 
necessary  for  it,  which  may  serve  as  a  sufficient  protection  until  thev  arrive  at  the  designated 
port.  Thi'  citizens  of  all  other  occupations,  who  may  be  established  in  the  territories  or 
dominions  of  the  United  States  or  of  Mew  Granada,  shall  be  respected,  and  maintained  in  the 
full  enjoyment  of  their  personal  liberty  and  property,  unless  their  particular  conduct,  shall  cause 
them  to  forfeit  this  protection,  which  in  consideration  of  humanity,  the  contracting  parties 
engage  to  give  them. 

Article  2Sth. 

Neither  the  debts  duo  from  individuals  of  the  one  nation  to  the  individuals  of  the  other,  nor 
shares,  nor  money  which  they  may  have  in  public,  funds,  nor  in  public  or  private  banks,  shall 
ever  in  any  event  of  war  or  of  national  difference  bo  sequestered  or  confiscated. 

Article  90TB. 

Both  the  contracting  parties  being  desirous  of  avoiding  nil  inequality,  in  relation  to  their 
public  communications  ana  official  intercourse,  havo  agreed  and  do  agreo  to  grant  to  tho  envoys, 
ministers,  and  other  public  agents,  the  samo  favors,  immunities  and  exemptions,  which  those 
of  the  most  favored  nations  do  or  shall  enjoy,  it  being  understood  that,  whatever  favors, 
immunities  or  privileges,  the  United  States  of"  America  or  the  Republic  of  New  Granada  may 
find  it  proper  to  give  to  the  ministers  and  public  agents  of  any  other  power,  shall,  by  the  same 
act,  be  extended  to  those  of  each  of  the  contracting  parties. 

Article  80th. 

To  make  more  effectual  the  protection  which  the  United  States  and  the  Republic  of  New 
Granada  shall  afford  in  future  to  the  navigation  and  commerce  of  the  citizens  of  each  other,  they 
agree  to  receive  and  admit  Consuls  and  Viceconsuls  in  all  the  ports  open  to  foreign  commerce, 
who  shall  enjoy  in  them  all  tho  rights,  prerogatives  and  immunities  of  the  Consuls  and  Vicecon- 
suls of  tho  most  favored  nation,  each  contracting  party,  however,  remaining  at  liberty  to  except 
those  ports  and  places  in  which  the  admission  and  residence  of  such  Consuls  may  not  seem 
convenient. 
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ARTICLE  3  1st. 

Ill  order  that  the  Consuls  and  Viceconsuls  of  tlie  two  contracting  parties  may  onjoy  the 
right*,  prerogatives  and  immunities  which  belong  to  them,  by  their  public  character,  they  shall, 
before  entering  on  the  exercise  of  their  functions,  exhibit  their  commission  or  patent,  in  due 
form  to  the  Government  to  which  they  are  accredited,  and  having  obtained  their  Exequatur,  they 
shall  be  held  and  considered  a*  Mich  by  all  the  authorities,  magistrates  and  inhabitants  in  the 
consular  district  in  which  they  reside. 

Article  32i>. 

It  is  likewise  agreed  that  the  Consuls,  their  Secretaries,  officers  and  persons  attached  to  the 
service  of  Consuls,  they  not  being  citizens  of  the  country  in  which  the  Consul  reside*,  shall  be 
exempt  from  all  public  service,  and  also  from  all  kind  of  taxes,  imposts  and  contributions,  except 
those  which  they  shall  be  obliged  to  pav  on  account  of  commerce  or  their  property,  to  which 
the  citizens  and  inhabitants  native  and  foreign  of  the  country  in  which  they  reside  are  subject, 
being  in  everything  besides  subject  to  the  laws  of  the  respective  States.  The  archives  and  papers 
of  the  Consulates  shall  be  respected  inviolablv,  and  under  no  pretext,  whatever,  shall  any 
magistrate  seize,  or,  in  any  way,  interfere  with  them. 

Article  33d. 

The  said  Consuls  shall  have  power  to  require  the  assistance  of  the  authorities  of  the  country, 
for  the  arrest,  detention  and  custody  of  deserters  from  the  public  and  private  vessels  of  their 
country,  and  for  that  purpose  they  shall  address  themselves  to  the  courts,  judges,  and  officers 
competent,  and  shall  demand  in  writing  the  said  deserters,  proving  by  an  exhibition  of  the 
registers  of  the  vessels  or  ship's  roll,  or  other  public  documents,  that  those  men  were  part  of  the 
said  crews;  and  on  this  demand  so  proved  (saving  however  where  the  contrary  is  proved  by 
other  testimonies)  the  delivery  shall  not  be  refused:  Such  deserters,  when  arrested,  shall  be  put 
at  the  disposal  of  the  said  Consuls,  and  may  be  put  in  the  public  prisons,  at  the  request  and 
expense  of  those  who  reclaim  them,  to  be*  sent  to  the  ships  to  which  they  belonged,  or  to 
others  of  the  same  nation.  But  if  they  bo  not  sent  back  within  two  months,  to  be  counted 
from  the  day  of  their  arrest,  they  shall  be  set  at  liberty,  and  shall  l>e  no  more  arrested  for  the 
same  cause. 

Article  34th. 

For  the  purpose  of  more  effectually  protecting  their  commerce  and  navigation,  the  two 
contracting  parties  do  herebv  agree  to  form  as  soon  hereafter  as  circumstances  will  permit, 
a  consular  convention,  which  shall  declare  specially  the  powers  and  immunities  of  the  Consuls  and 
Viceconsuls  of  the  respective  parties. 

Article  35th. 

The  United  States  of  America  and  the  Republic  of  Now  Granada  desiring  to  make  as 
durable  as  possible,  the  relations  which  are  to  be  established  between  the  two  parties  by  virtue 
of  this  treaty,  have  declared  solemnly,  and  do  agree  to  the  following  points. 

1st.  For  the  better  understanding  of  the  preceding  articles,  it  is,  and  has  been  stipulated, 
between  the  high  contracting  parties,  that  the  citizens,  vessels  and  merchandise  of  the  United 
States  shall  enjoy  in  the  ports  of  New  Granada,  including  those  of  the  part  of  the  Granadian 
territory  generally  denominated  htkmiu  of  Panama,  from  its  southernmost  extremity  until 
the  boundary  of  Costa  Rica,  all  the  exemptions,  privileges  and  immunities,  concerning  commerce 
and  navigation,  which  are  now,  or  mav  hereafter  be  enioyed  by  Granadian  citizens,  their  vessels 
and  merchandise;  and  that  this  equafity  of  favors  shall  lie  made  to  extend  to  the  passengers, 
correspondence  and  merchandise  of  the  United  States  in  their  transit  across  the  said  territory, 
from  one  sea  to  the  other.  The  Government  of  New  Granada  guarantees  to  the  Government  of 
the  United  States,  that  the  right  of  wav  or  transit  across  the  hthmuA  o  f  /'ana ma  upon  any  modes 
of  communication  that  now  exist,  or  that  mav  be,  hereafter,  constructed,  shall  be  open  and  free 
to  the  Government  and  citizens  of  the  United  States,  and  for  the  transp>rtation  of  any  articles  of 

BroduOB,  manufactures  or  merchandise,  of  lawful  commerce,  Itclonging  to  the  citizens  of  the 
nited  States;  that  no  other  tolls  or  charges  shall  be  levied  or  collected  upon  the  citizens  of  the 
United  States,  or  their  said  merchandise  thus  passing  over  any  road  or  canal  that  may  be  made 
by  the  Government  of  New  Granada,  or  by  the  authority  of  the  same,  than  is  under  like 
circumstances  levied  upon  and  collected  from  the  Granadian  citizens:  that  any  lawful  produce, 
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manufactures  or  merchandise  belonging  to  citizens  of  the  United  States,  thus  passing  from  one 
sea  to  the  other,  in  either  direction,  for  the  purpose  of  exportation  to  any  other  foreign  country. 


entitled  to  drawback,  upon  their  exportation;  nor  shall  the  citizens  of  the  United  States  be  liable 
to  any  duties,  tolls,  or  charges  of  any  kind  to  which  native  citizens  are  not  subjected  for  thus 
passing  the  said  Isthmus.    And,  in  order  to  secure  to  themselves  the  tranquil  and  constant 


for  the  favours  they  have  acquired  by  the  4th,  5th  and  Oth  articles  of  this  Treaty,  the  United 
States  guarantees  positively  and  efficaciously  to  New  Granada,  by  the  present  stipulation,  the 

Krfect  neutrality  of  the  beforementioned  Isthmus,  with  the  view  that  the  free  transit  from 
e  one  to  tho  other  sea,  may  not  l»o  interrupted  or  i  :u harassed  in  any  future  time  while  this 
Treaty  exists;  and  in  consequence,  the  United  States  also  guarantee,  in  the  same  manner,  the 
rights  of  sovereignty  and  property  which  New  Granada  has  and  possesses  over  the  said  territory. 

2d.  The  present  Treaty  shall  remain  in  full  force  and  vigor  for  the  term  of  twenty  years, 
from  the  day  of  the  exchange  of  the  ratifications;  and,  from  the  same  day,  the  treaty  that  was 
concluded  between  the  United  States  and  Colombia  on  the  13th  of  October  1824,  shall  cease  to 
have  effect,  notwithstanding  what  was  disposed  in  the  1st  point  of  its  31st  article. 

3rd.  Notwithstanding  the  foregoing,  if  neither  party  notifies  to  the  other  its  intention  of 
reforming  any  of,  or  all,  the  articles  of  this  treaty  twelve  months  before  tho  expiration  of  the 
twenty  years,  stipulated  above,  tho  said  treaty  shall  continue  binding  on  both  parties,  beyond 
the  said  twenty  years,  until  twelve  months  from  the  time  that  one  of  tho  parties  notifies  its 
intention  of  proceeding  to  a  reform. 

4th.  If  any  one  or  more  of  the  citizens  of  either  party  shall  infringe  any  of  the  articles  of 
this  treaty,  such  citizens  shall  be  held  personally  responsible  for  the  same,  and  the  harmony  and 
good  correspondence  between  the  nations  shall  not  be  interrupted  thereby;  each  party  engaging 
in  no  way  to  protect  the  offender,  or  sanction  such  violation. 

5th.  If,  unfortunately,  any  of  the  articles  contained  in  this  treaty  should  be  violated  or 
infringed  in  any  way  whatever,  it  is  expressly  stipulated  that  neither  of  the  two  contracting 
parties  shall  ordain  or  authorize  any  acts  of  reprisal,  nor  shall  declare  war  against  the  other  on 
complaints  of  injuries  or  damages,  until  the  saiu  party  considering  itself  offended  shall  have  laid 
before  the  other  a  statement  of  such  injuries  or  damages,  verified  by  competent  proof s,  demand- 
ing justice  and  satisfaction,  and  the  same  shall  have  been  denied,  in  violation  of  the  laws  and  of 
international  right. 

»)th.  Any  special  or  remarkable  advantage,  that  one  or  the  other  power  may  enjoy,  from 
the  foregoing  stipulations,  are  and  ought  to  be  always  understood  in  virtue  and  as" in  compensa- 
tion of  the  obligations  they  have  just  contracted  and  which  have  been  specified  in  tho  first 
number  of  this  article. 


The  present  treaty  of  peace,  amity,  commerce  and  navigation  shall  be  approved  and  ratified 
by  the  President  of  the  United  States,  by  and  with  the  advice  and  consent  of  the  senate  thereof; 
and  by  the  President  of  the  Republic  of  New  Granada  with  the  consent  and  approbation  of  the 
Congress  of  the  same,  and  the  ratifications  shall  lie  exchanged  in  the  city  of  Washington,  within 
eighteen  months  from  the  date  of  the  signature  thereof,  or  sooner,  if  possible. 

In  faith  whereof,  we  the  Plenipotentiaries  of  the  United  States  of  America,  and  of  the 
Republic  of  New  Granada  have  signed  and  sealed  these  presents  in  the  city  of  Bogota  on  the 
twelfth  day  of  December,  in  the  year  of  Our  Lord  one  thousand  eight  hundred  and  forty  six. 


The  Republics  of  the  United  States  and  of  New  Granada  will  hold  and  admit  as  national 
ships  of  one  or  the  other,  all  those  that  shall  be  provided  by  the  respective  Government  with  a 
Patent  issued  according  to  its  laws. 

The  present  additional  article  shall  have  the  same  force  and  validity  as  if  it  were  inserted, 
word  for  word,  in  the  Treaty  signed  this  day.  It  shall  tie  ratified,  and  "the  ratifications  shall  be 
exchanged  at  the  same  time. " 

In  witness  whereof,  the  respective  Plenipotentiaries  have  signed  the  same,  and  have  affixed 
thereto  their  seals. 

Done  in  the  city  of  Bogota,  the  twelfth  day  of  Deeemlier,  in  the  year  of  Our  Lord  one 
thousand  eight  hundred  and  forty  six. 

[seal]  B.  A.  Bidlack. 

[ARAL]  M.  M.  Mai.larino. 


Article  36th. 


B.  A.  Bidlack  [seal.] 
M.  M.  Mallarino  [seal.] 


Additional  Article. 
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Appendix  C  C  1. 

TREATY  OF  AMITY,  COMMERCE,  AND  NAVIGATION  BETWEEN  FRANCE  AND  NEW 
GRANADA.  8IONED  AT  BOGOTA,  MAY  15,  1866.  RATIFICATIONS  EXCHANGED  AT 
BOGOTA,  JTOY  24,  1857. 


Numerous  commercial  relations  having  fur  a  long  time  been  established  between  the  French 
Empire*  and  the  Republic  of  New  Granada,  it  was  deemed  expedient  to  regulate  their  existence 
and  to  promote  their  extension  by  means  of  a  treaty  of  amity,  commerce,  and  navigation. 

For  that  purpose,  full  powers  have  been  conferred,  to  wit: 

By  His  Majesty,  the  Emperor  of  the  French,  upon  Baron  Celean  Gourv  du  Koslan,  com- 
mander of  the  Imperial  Order  of  the  Legion  of  Honor,  Grand  Cross  of  the  Pontifical  Order  of 
St.  Gregory  the  Great  etc. 

By  the  Vice-President  of  New  Granada,  in  charge  of  the  executive  power,  upon  Mr.  Lino 
de  Pombo,  secretary  of  state  for  foreign  relations. 

Who,  after  exchanging  the  said  full  powers  and  finding  them  in  good  form,  have  agreed  upon 
the  following  articles: 

Article  I.  There  shall  be  constant  peace  and  sincere  and  perpetual  friendship  between  His 
Majesty  the  Emperor  of  the  French,  his  heirs  and  successors,  of  the  one  part,  ana  the  Republic 
of  New  Granada,  of  the  other  part,  and  between  the  subjects  and  citizens  of  cither  State,  without 
distinction  of  persons  or  places. 

H.  Frenchmen  in  New  Granada  and  Granadians  in  France  shall  reciprocally  enjoy  the  same 
liberty  and  security  as  the  nationals  in  entering  with  their  ships  and  cargoes,  all  phwea,  harbors, 
and  rivers  that  are  or  may  hereafter  Vie  opened  to  foreign  commerce.  They  shall,  whether 
touching  at  several  ports  iii  succession  or  engaging  in  the  coasting  trade,  be  respectively  treated 
in  the  same  manner  as  the  subjects  or  citizens  of  the  most  favoreu  nation. 

III.  The  subjects  and  citizens  of  cither  of  the  two  contracting  parties,  shall  be  permitted, 
on  the  respective  territories,  freely  to  travel,  sojourn,  engage  in  trade,  wholesale  or  retail,  hire  and 
occupy  such  dwellings,  warehouses,  and  shops  as  thev  may  need,  effect  shipments  of  merchandise 
and  money,  and  receive  consignments  from  the  interior  or  from  ubroad  and  in  all  or  any  of  these 
operations  the  said  subjects  or  citizens  shall  not  be  subjected  to  any  obligations  other  than  those 
borne  by  the  nationals. 

In  all  their  purchases  and  sales  they  shall  be  free  to  determine  and  establish  the  price  of  the 
effects,  merchandise,  or  other  articles,  whether  imported  or  domestic,  whether  sold  in  the  interior 
or  intended  for  export,  provided  they  shall  expressly  comply  with  the  laws  and  regulations  of  the 
country. 

They  shall  enjoy  like  liberty  for  attending  in  person  to  their  business,  making  their  own 
entries  m  the  custom-house,  or  having  themselves  represented  by  whomever  they  may  see  fit, 
attorneys  in  fact,  factors,  agents,  consignees,  or  interpreters,  either  for  the  sale  or  purchase  of 
their  property,  effects,  or  merchandise,  or  for  the  lading,  unlading,  and  clearing  of  their  vessels. 
They  shall  likewise  have  the  right  to  discharge  all  the  duties  with  which  they  may  l»e  intrusted 
by  their  fellow-countrymen,  by  aliens,  or  by  nationals  in  the  capacity  of  attorneys  in  fact,  factors, 
agents,  consignees,  or  interpreters;  and  in  no  event  shall  thev  be  subjected  to  charges,  taxes,  or 
imposts  other  than  those  to  which  are  subjected  the  nationals  or  the  citizens  or  subjects  of  the 
most  favored  nation. 

IV.  The  subjects  and  citizens  of  either  contracting  party  shall  enjoy,  in  both  States,  the 
most  complete  and  constant  protection  for  their  persons  and*  property.  They  shall,  in  conse- 
quence, have  free  and  easy  access  to^thc  tribunals  of  justice  for  the  prosecution  and  defense  of 
their  rights  in  every  stage  of  proceedings  and  at  every  degree  of  jurisdiction  established  by  law. 
They  shall  be  free  to  employ,  under  all  circumstances,  such  lawyers,  attorneys,  or  agents*  of  all 
classes  as  they  may  deem  expedient  to  cause  to  act  in  their  names.  In  fine,  thev  shall,  in  this 
respect,  enjoy  the  same  rights  and  privileges  as  may  be  accorded  to  the  nationals  and  shall  be 
subject  to  the  same  conditions  as  are  imposed  on  these  latter. 
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V.  Frenchmen  in  New  Granada,  and  Granadians  in  France,  shall  be  exempted  from  all 
personal  services  in  the  land  or  sea  forces  either  in  the  national  guard  or  militia,  as  well  as  from 
all  war  taxes,  forced  loans,  military  requisitions  or  services  of  whatever  nature.  In  all  other 
cases  they  shall  not  he  subjected  on  account  of  their  property,  real  or  personal,  to  charges, 
demands,  and  impost**  other  than  thoao  to  which  the  nationals  themselves  or  the  citizens  or  sub- 
jects of.  the  most  favored  nation,  without  exception,  maj'  he  subjected.  It  is  well  understood 
that  whoever  may  claim  the  application  of  the  latter  part  of  this  article  will  be  at  liberty  to  select 
that  of  the  two  treatments  which  will  seem  to  him  more  advantageous. 

VI.  The  subjects  and  citizens  of  either  State  shall  not,  respectively,  be  subjected  to  any 
embargo,  nor  be  detained  with  their  vessels,  cargoes,  and  effects  for  any  military  expedition 
wliatsoevcr,  nor  for  any  public  use  of  anv  kind,  without  an  indemnity  previously  agreed  to  and 
determined  by  the  parties  interested  and  adequate  to  the  use  to  bo  made  and 'to  tho  injuries, 
losses,  delays,  and  damages  occasioned  by  or  likely  to  result  from  the  use  to  which  they  may  have 
been  nut. 

VII.  Frenchmen  in  New  Granada,  and  Granadians  in  France,  shall  enjoy  the  most  complete 
and  unlimited  freedom  of  conscience;  they  shall  be  permitted  to  practice  their  religion  publicly 
or  privately,  in  temples  or  chapels,  where  religious  functions  are  celebrated,  or  within  their 
dwellings,  in  accordance  with  the  system  of  toleration  prevailing  in  both  countries.  Tht?y  shall 
also  be  at  liberty  to  bury  their  dead  in  the  cemeteries  of  their  religious  communities,  or  in  such 
others  as  they  may  designate  and  establish  with  the  assent  of  the  loeal  authorities.  The  graves 
shall  not  lie  disturbed,  nor  the  ceremonies  of  interment  and  disinterment  interrupted,  in  any  way 
or  on  anv  pretense. 

VUl  The  subjects  and  citizens  of  either  contracting  party  shall  have  the  right  to  own  real 
estate  within  their  respective  territories  and  to  dispose  of  said  real  estate  and  of  all  other  property 
held  by  them  by  means  of  sale,  donation,  barter,  testament,  or  any  other  method  that  may  best 
suit  them.  In  like  manner,  the  subjects  and  citizens  of  either  State  who  should  fall  heirs,  under 
a  will  or  ah  intenUito,  to  proj>ertv  situate  in  their  respective  territories  shall  succeed  to  the  said 
property  without  hindrance,  and  dispose  of  the  same  at  will,  without  paying  inheritance  taxes 
other  than  or  different  from  those  that  should  be  paid  by  the  nationals  of  the  country  in  which 
the  property  may  be. 

IX.  If,  which  God  forbid,  the  peace  between  the  two  countries  should,  under  circum- 
stances that  can  not  lie  foreseen,  happen  to  be  broken,  there  shall  be  granted  on  either  side  a  term 
of  not  less  than  six  months  to  traders  on  the  coast  and  of  one,  year  to  those  in  the  interior  of  the 
country  in  which  to  wind  up  their  affairs,  dispose  of  their  property  and  move  it  wherever  they 
shall  see  tit;  in  addition,  they  shall  be  given  a  safe-conduct  with  which  to  embark  at  such  port  as 
thev  will  designate  of  their  own  accord,  unless  such  port  be  occupied  or  beleagured  by  the  enemy, 
and  their  own  safety  or  that  of  the  State  should  stand  in  the  way  of  their  departing  from  that 
port,  in  which  event  they  shall  make  their  departure  in  such  manner  and  by  such  route  as  may  be 
practicable.  AH  the  other  subjects  or  citizens  having  a  fixed  and  permanent  establishment  in  tho 
respective  States  for  the  practice  of  some  profession  or  industry  of  any  kind,  shall  be  permitted 
to  hold  said  establishment  and  continue  in  the  practice  of  their  profession  or  industry  without 
being  in  anyway  molested,  and  they  shall  be  left  in  full  and  complete  possession  of  their  liberty 
and  property,  so  long  as  they  shall  commit  no  offense  under  the  laws  of  the  country. 

A.  In  no  case  of  war  or  conflict  between  the  two  nations  shall  the  property  or  estates,  of  what- 
ever nature,  belonging  to  their  respective  subjects  or  citizens  be  subjected  to"  any  seizure,  seques- 
tration, or  charges  and  imposts  other  than  are  demanded  of  the  nationals.  Furthermore,  under 
the  circumstances  herein  supposed,  moneys  due  by  private  persons,  as  well  as  public  funds,  or 
bank  or  corporation  stock,  shall  never  lie"  seized,  sequestered,  or  confiscated  to  the  detriment  of 
the  respective  subjects  and  citizens. 

XI.  In  no  event  shall  the  impost  duties  imposed  in  France  on  products  of  any  kind  what- 
ever, of  the  growth  or  manufacture  of  New  Granada,  be  other  or  higher  than  those  to  which  are 
or  will  be  subjected  like  products  of  the  most  favored  nations.  The  same  principle  shall  be 
observed  in  regard  to  exports.  No  prohibition  of  or  restriction  on  the  importation  or  exporta- 
tion of  anv  article  whatsoever  shall  take  place  in  the  reciprocal  trade  of  tho  two  countries,  unless 
it  be  equally  applied  to  all  other  nations,  and  such  formalities  as  may  lie  required  to  prove  that 
the  merchandise  respectively  imported  in  either  State  was  produced  in  or  came  from  the  other, 
shall  also  Iki  common  to  all  other  nations.  In  brief,  French  commerce  in  New  Granada  and 
Granadian  commerce  in  France  shall  be  treated  in  all  cases'and  in  every  respect  like  that  of  the 
most  favored  nation. 

XII.  All  the  products  of  the  growth  or  manufacture  of  either  country,  the  exportation  of 
which  is  not  expressly  prohibited,  shall  pay  in  the  port  of  the  other  the  same  import  duties 
whether  laden  in  French  or  Granadian  Vessels.    In  like  manner,  exported  products  shall  pay 
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the  same  duties  and  enjoy  the  same  exemptions,  allowance*,  and  drawbacks  as  are  now  or  may 
hereafter  be  reserved  for  exports  shipped  in  nationul  vessels. 

XIII.  French  vessels  entering  porta  in  New  Granada  or  clearing  therefrom,  and  Granadian 
vessels  entering  or  clearing  from  ports  in  France,  shall  not  be  subjected  to  tonnage,  light-house, 
harbor,  pilotage,  quarantine,  or  other  dues,  dues  charged  to  the  vessel  itself,  different  from  or 
higher  than  those  to  which  national  vessels  are  or  may  be  subjected. 

XIV.  French  vessels  in  New  Granada  and  Granadian  vessels  in  France  shall  have  power  to 
discharge  part  of  their  cargoes  in  the  port  of  their  first  arrival,  and  thence  proceed  with  the 
remainder  of  their  cargoes  to  other  porta  in  the  same  State,  either  to  finish  discharging  their 
cargoes  or  to  complete  their  outward  cargo  at  such  ports,  and  shall  not  pay  in  each  port  dues 
other  or  higher  than  those  paid  by  national  vessels  under  similar  circumstances. 

XV.  When  vessels  owned  by  subjects  or  citizens  of  either  of  the  two  contracting  parties 
shall  be  wrecked  or  stranded  on  the  coasts  of  the  other,  or  when,  in  consequence  of  stress  of 
weather  or  positive  damage,  they  shall  enter  the  ports  or  anchor  on  the  coasts  of  the  other,  they 
shall  not  be  subjected  to  any  navigation  dues,  under  whatever  denomination  such  dues  may  be 
established,  except  pilotage  and  other  dues  representing  compensation  for  services  rendered  by 
private  concerns,  provided  that  such  vessels  shall  not  discharge  goods  intended  for  consumption 
nor  take  a  cargo  for  export  They  shall,  however,  be  permitted  to  land  in  storage  and  to  ware- 
house a  part  or  the  whole  of  their  cargoes,  to  prevent  the  perishing  of  merchandise,  and  no  other 
dues  shall  be  demanded  of  them  than  such  as  may  pertain  to  the liire  of  warehouses  and  public 
yards  that  they  may  need  for  the  storing  of  the  "goods  or  the  repairing  of  the  damage  to  the 
vessels. 

XVI.  All  vessels  shall  be  considered  as  French  in  New  Granada  and  as  Granadian  in  France 
that  shall  navigate  under  the  respective  flags  and  carry  the  license  and  other  documents  required 
by  the  legislation  of  the  two  States  as  evidence  of  the  nationality  of  merchant  vessels. 

XVII.  The  vessels,  merchandise,  and  effects  belonging  to  the  respective  subjects  and  citizens 
that  may  have  been  captured  by  pirates  within  the  jurisdiction  of  either  contracting  party  or  on 
the  high  seas  and  brought  into  or  found  in  the  harbors,  rivers,  roadsteads,  and  bays  controlled 
by  the  other,  shall  bo  turned  over  to  the  owners  upon  payment,  if  any,  of  the  cost  of  recapture 
as  determined  by  the  proper  tribunals,  after  giving  evidence  of  ownership  to  the  said  tribunals. 
It  is  well  understood  that  the  claim  for  restitution  must  be  presented  within  a  year  by  the  party 
in  interest  its  attorneys,  or  bv  the  agents  of  the  respective  Governments. 

XVIII.  The  war  vessels  of  either  power  shall  be  permitted  to  enter,  sojourn  in.  and  go  into 
the  gearing  docks  of  the  ports  of  the  other  which  are  opened  to  the  most  favored  nation.  They 
shall  be  subject  to  the  same  regulations  and  enjoy  the  same  advantages. 

XIX.  If  one  of  the  contracting  parties  should  happen  to  be  at  war  with  a  third  power,  the 
other  power  shall  not  under  any  circumstance  authorize  its  nationals  to  take  or  accept  commis- 
sions or  letters  of  marque  for  hostile  operations  against  the  former,  or  for  the  purpose  of  molest- 
ing the  commerce  and  property  of  its  subjects  or  citizens. 

XX".  Both  contracting  parties  adopt  in  their  nautical  relations,  the  principle  that  free  ships 
make  free  goods.  In  consequence,  should  one  of  the  parties  remain  neutral  while  the  other  is  at  war 
with  another  power,  merchandise  protected  by  the  neutral  flag  shall  also  be  deemed  to  be  neutral, 
even  though  it  should  be  the  property  of  the  enemy  of  the  other  contracting  party.  It  is  like- 
wise agreed  that  a  free  flag  also  insures  the  freedom  of  persons,  and  that  individuals  belonging 
to  a  hostile  power  who  might  be  found  on  board  a  neutral  vessel  shall  not  be  taken  as  prisoners 
unless  they  be  soldiers  ana  for  the  time  being  in  the  service  of  the  enemy.  As  a  consequence  of 
the  same  principle  under  which  the  flag  and  the  cargo  are  assimilated,  neutral  property  found  on 
board  a  vessel  of  the  enemy  shall  be  considered  as  enemy's  property,  unless  it  should  have  been 
shipped  on  said  vessel  prior  to  the  declaration  of  war  or* before  it  was  known  at  the  port  whence 
the  vessel  may  have  sailed. 

The  two  contracting  powers  shall  apply  this  principle  as  regards  other  powers  to  those  only 
which  also  recognize  it 

XXI.  Should  one  of  the  two  contracting  parties  be  at  war  with  another  power,  and  its  vessels 
have  occasion  to  exercise  the  right  of  visitation  at  sea,  it  is  agreed  that,  if  thev  come  across  a 
vessel  belonging  to  the  other  party,  the  latter  having  remained  neutral,  they  shafi  send  in  a  boat 
two  examiners  charged  with  the  duty  of  examining  the  papers  relative  to  the  nationality  or  the 
cargo.  The  commanders  shall  be"  responsible,  personally  and  pecuniarily,  for  any  vexation, 
insult,  or  act  of  violence  that  may  be  committed  on  the  occasion.  Visitation  will  be  allowed  on 
board  such  vessels  only  as  may  navigate  without  a  convoy.  In  regard  to  convoyed  vessels,  it 
will  be  sufficient  for  the  commanding  officer  of  the  convoy  to  declare,  orally  and  upon  his  word 
of  honor,  that  the  vessels  placed  under  his  protection  and  escort  belong  to  the  State  whose  flag 
he  flies,  and  to  declare,  when  the  vessels  shall  l>e  bound  for  a  port  of  the  enemy,  that  they  do  not 
carry  contraband  of  war. 
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XXII.  In  the  event  of  war  between  either  party  and  another  Power,  Nation,  or  State,  the 
.subjects  or  citizens  of  the  other  part}-  will  be  permitted  to  continue  trade  and  navigation  with  the 
said  States,  excepting  the  cities  or  ports  that  may  be  actually  blockaded  or  beleaguered.  It  is, 
however,  well  understood  that  this  freedom  of  trade  and  navigation  shall  not  extend  to  articles 
deemed  to  be  contraband  of  war,  such  as  cannon  and  firearms,  side  arms,  projectiles,  powder, 
saltpeter,  articles  of  military  equipment,  and  all  implements  whatsoever  made  for  warlike 
purposes. 

In  no  event  shall  a  merchant  vessel  owned  by  subjects  or  citizens  of  either  country,  bound 
for  a  port  blockaded  by  the  forces  of  the  other,  be.  seized,  captured,  or  condemned,  unless  it  shall 
have,  received  previous  notice  or  warning  of  the  existence  of  the  blockade,  from  some  vessel 
belonging  to  the  blockading  squadron  or  division.  And  in  order  that  ignorance  of  the  circum- 
stances may  not  be  alleged,  and  that  such  vessel  as  may  have  been  duly  warned  shall  bo  liable  to 
capture  if  it  should  again  repair  to  the  same  port  during  the.  blockade,  the  commanding  officer  of 
the  war  ship  that  shall  have  met  it  for  the  first  time  shall  enter  on  the  papers  of  the  said  vessel 
the  dav,  place,  and  distance  of  his  visit,  and  aforesaid  notification  made  by  him  with  the  requisite 
formalities. 

XXLLL  Consuls  of  each  one  of  the  two  countries  may  be  established  for  the  protection  of 
commerce;  but  these  officers  shall  not  enter  upon  their  duties  or  enjoy  the  rights,  privileges,  or 
immunities  to  which  they  may  be  entitled  until  they  shall  have  obtained  the  authorization  of  the 
Government  of  the  country.  "  The  latter  will,  moreover,  retain  the  right  of  determining  the  resi- 
dences at  which  it  shall  see  fit  to  receive  consuls.  It  is  well  understood  that,  in  this  respect, 
neither  Government  shall  oppose  to  the  other  any  restriction  that  does  not  apply  in  its  country 
to  all  nationals  in  common. 

XXIV.  The  two  contracting  parties  engage  to  negotiate,  as  soon  as  practicable,  a  consular 
convention  which  will  determine  in  a  clear,  final,  and  reciprocal  manner  the  rights,  privileges, 
and  immunities  that  the  respective  consuls,  their  chancellors  and  clerks,  shall  enjoy  in  the  respec- 
tive countries  as  well  as  the  duties  they  shall  have  to  discharge  and  the  obligations  to  which  they 
shall  be  held.  In  the  meanwhile  French  consuls  and  vice-consuls  in  New  Granada  and  Granadian 
consuls  and  vice-consuls  in  France  shall,  respectively,  receive  the  same  treatment  and  considera- 
tion as  those  of  the  most  favored  nation. 


the  same 
hereafter 

French  possessions  and  colonies  shall  enjoy,  to  this  full  extent,  the  same  rights  and  priviligcs 
and  the  same  freedom  of  commerce  and  navigation  as  are,  under  this  treaty,  granted  in  New 
Granada  to  the  French,  their  commerce  and  their  navigation. 

XXVI.  It  is  formally  agreed  between  the  two  contracting  parties  that,  independently  of  tho 
foregoing  stipulations,  the  diplomatic  agents,  the  subjects  of  all  classes,  the  vessels  and  merchan- 
dise of  either  State  shall,  as  of  right,  enjoy  in  the  other  the  exemptions,  privileges,  and  immuni- 
ties whatsoever  conceded  to  the  most  favored  nation,  and  this  gratuitously,  if  the  concessions  be 
gratuitous,  and  for  the  same  consideration  if  it  should  be  conditional. 

XXVII.  The  present  treaty  shall  remain  in  force  for  a  period  of  ten  years  counted  from  the 
day  of  the  exchange  of  ratifications,  but  if,  one  year  before  the  expiration  of  that  term,  neither 
contracting  party  should  announce,  by  an  official  declaration,  its  intention  to  terminate  or  revise 
it,  it  shall  continue  binding  on  both  parties  for  five  years  longer,  and  so  on,  from  five  to  five 
years,  so  long  as  the  official  notice  hereinabove  mentioned  shall  not  have  been  made  at  least 
twelve  months  in  advance. 

In  the  event  of  one  of  the  contracting  parties  deeming  that  some  of  the  stipulations  of  the 
present  treaty  may  have  been  infringed  to  it  detriment,  it  shall  first  lay  before  the  other,  together 
with  its  demand  for  redress,  a  statement  of  the  facts,  accompanied  by  such  documents  and  evi- 
dence as  may  be  neces-wry  to  show  that  its  complaint  is  well  founded,  and  it  shall  not,  in  any 
way,  authorize  reprisals  or  declare  war  unless  the  redress  demanded  by  it  shall  have  been  denied 
or  unfavorably  received. 

XXVIII.  The  present  treaty  of  amity,  commerce,  and  navigation,  in  twenty-eight  articles, 
shall  be  ratified  by  Ilis  Majesty  the  Emperor  of  the  French  and  by  tho  President  or  the  person 
in  charge  of  the  executive  power  in  New  Granada,  with  the  approval  of  the  Congress,  and  the. 
ratifications  shall  be  exchanged  at  Bogota  within  a  term  of  eighteen  months,  or  sooner  if  possible. 
During  that  time  and  pending  the  exchange  of  ratifications  the  treaty  of  October  28,  1844,  shall 
continue  in  force  and  effect. 

In  witness  whereof  the  plenipotentiaries  have  signed  the  said  treaty  and  hereunto  afiixed 
their  private  seals  at  Bogota,  on  the  15th  day  of  May  of  the  year  of  the  L\>rd  1856. 

[seal.]  Bakon  Gourt  DU  Roslax. 

[seal. J  Lino  of.  Pombo. 
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ADDITIONAL  ACT. 


The  undersigned,  plenipotentiaries  of  Hi.*  Majesty  the  Emperor  of  the  French  and  of  the. 
Republic  of  New  Granada,  signers  of  the  treaty  of  amity,  commerce,  and  navigation  concluded 
on  May  15,  18,'>t>,  recognizing  the  necessity  and  expediency  of  elucidating  the  sense  and  purport 
of  some  of  the  stipulations  cml>odied  in  the  said  treaty,  while  the  exchange  of  ratifications  is  still 
in  altovance,  and  with  a  view  of  removing  for  the  future  all  grounds  of  doubt  or  controversy  on 
the  subject,  by  virtue  of  the  full  powers  with  which  they  are  vested,  have  agreed  upon  the* two 
following  articles: 

ARTICLE  L  The  reciprocity  of  rights,  exemptions,  and  allowances  regarding  the  importation 
and  exportation  of  natural  products,  established,  in  favor  of  the  flags  of  both  countries,  by  Arti- 
cle XII  of  the  treaty  of  May  15,  1850,  does  not  include  that  which  relates  to  special  advantages 
or  encouragements  that  may  now  or  hereafter  be  conferred  upon  the  national  fisheries  in  either 
country. 

II.*  It  b  stipulated  that  the  freedom  of  commerce  and  navigation  in  all  the  French  possessions 
and  colonies,  on  the  footing  of  the  most  favored  nation,  granted  to  New  Granada  by  Article  XXV 
of  the  said  treaty,  is  and  must  be  understood  to  be  a  compensation  for  the  concessions,  made  by 
Ncw  Granada  to*  France,  in  matters  of  commerce  and  navigation,  and  specially  those  in  Article  tl 
relative  to  the  coasting  trade. 

These  two  articles,  additional  to  the  aboye-mcntionod  treaty  of  May  15,  1S56,  shall  be 
included  in  the  instruments  of  ratification  of  the  said  treaty,  and  shall  have  the  same  force  and 
validity  as  if  they  had  l>een  therein  inserted  word  for  word. 

In  witness  whereof  the  two  plenipotentiaries  have  signed  and  affixed  their  private  seals  unto 
the  present  article,  done  in  duplicate,  at  Bogota,  the  27th  day  of  January  of  the  year  1S57. 
[seal.  I  Bakon  Golhy  Df  Roslax. 


LlSO  DK  I'OMBO. 
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Appendix  C  C  2. 


CONVENTION  OF  aleenaoe.  commerce,  and  navigation  between  the  republic  op 

COLOMBIA  AND  THE  FRENCH  REPUBLIC. 


The  President  of  the  Republic  of  Colombia  and  the  President  of  the  French  Republic,  being 
equally  animated  by  the  desire  of  drawing  closer  the  bonds  of  friendship  which  united  the  two 
States,  and  desiring  to  establish  definite  nues  for  the  government  of  the  commercial  and  maritime 
relations  between  Colombia  and  France,  have  determined  to  conclude  an  arrangement  for  that 
purpose,  and  have  named  as  plenipotentiaries: 

The  President  of  the  Republic  of  Colombia,  Sefior  Marco  Fidel  Suarez,  under  secretary  of 
state,  acting  minister  for  foreign  affairs;  and 

The  President  of  the  French  Republic,  M.  Alexander  Napoleon  Mancini,  charge"  d'affaires  of 
the  French  Republic  at  Rogota,  Knight  of  the  legion  of  Honor; 

Who,  after  having  exchanged  their  respective  full  powers,  found  to  be  in  due  and  proper 
form,  have  agreed  upon  the  following  articles: 

Akticlk  I.  The  two  high  contracting  parties  reciprocally  guarantee,  each  to  the  other,  the 
treatment  of  the  most  favored  nation  in  whatever  relates  to  the  settling  of  their  respective  citi- 
zens [in  the  territory  of  the  other),  and  in  whatever  relates  to  commerce  and  navigation,  as  well 
as  in  respect  to  importation,  exportation  and  transit,  and  generally  all  matters  connected  with 
custom-house  duties  and  commercial  operations,  as  also  in  respect  to  the  carrying  on  of  trade  or 
manufactures,  and  in  respect  to  the  payment  of  the  taxes  pertaining  thereto. 

Article  II.  The  present  arrangeihent  shall  be  ratified  and  the  ratifications  shall  be 
exchanged  in  Paris  as  soon  as  possible,  and  shall  go  into  effect  eight  days  after  the  exchange  of 
ratifications,  and  shall  remain  in  force  until  the  expiration  of  one  year  after  the  day  on  which 
one  of  the  high  contracting  parties  shall  have  denounced  the  same. 

In  faith  whereof  the  respective  plenipotentiaries  have  signed  the  present  arrangement  and 
affixed  their  seals  thereto. 

Done  in  Rogota,  in  duplicate,  the  30th  day  of  May,  18H2. 


[Tnnriatkm.] 


Marco  F.  SuAi 
A.  Mancini. 
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TREATY   OP  PEACE  AST)  FRIENDSHIP  BETWEEN  SPAIN  AND  COLOMBIA  SIGNED  AT 

PARIS   JANUARY  30,  1881. 

puuootfetu  •xakanfiri  .1  r«ta.  a.i*u«  12,  ml] 


The  Republic  of  the  United  States  of  Colombia,  of  the  one  part,  and  His  Majesty  Don 
Alfonso  XII,  Constitutional  King  of  Spain,  of  the  other,  desiring  to  put  an  end  to  the  disunion 
which  has  unhappily  existed  between  the  two  States,  have  resolved  to  enter  into  a  treaty  of  peace 
and  friendship,  which  may  perpetuate  the  alliance  that  ought  naturally  to  unite  the  citizens  of 
Colombia  and  the  subjocts  of  Spain,  and  to  that  end  have  named  and  appointed  for  their  plcnipo- 
tcntarics,  to  wit: 

His  Excellency  the  President  of  the  United  States  of  Colombia,  Don  Luis  Carlos  Rico,  envoy 
extraordinary  and  minister  plenipotentiary  of  that  Republic  to  the  French  Republic;  and  His 
Majesty  the  "King  of  Spain,  Don  Mariano  Roca  de  Tagores,  Marquis  de  Molins,  Viscount  de 
Rocamoza,  Grandee  of  Spain  of  the  first  class,  Knight  of  the  famous  Order  of  the  Golden  Fleece, 
Knight  of  the  Order  of  Calatrava,  Grand  Cross  of  the  Royal  and  Distinguished  Order  of  Charles 
II,  Grand  Cordon  of  t  he  Order  of  the  Legion  of  Honor  of  France,  of  Pius  IX,  of  the  Rose  of 
Brazil,  etc.,  and  his  ambassador  to  the  French  Republic; 

TV  ho,  after  exchanging  their  full  powers,  and  having  found  them  in  due  order,  have  agreed 
on  the  following  articles: 

Article  I.  There  shall  be  total  oblivion  of  all  that  is  past;  and  there  shall  be  a  solid  and 
inviolable  peace  between  the  Republic  of  the  United  States  of  Colombia  and  His  Majesty  the 
King  of  Spain. 

II.  As  soon  as  this  compact  comes  into  force  each  of  the  high  contracting  parties  shall  send 
a  diplomatic  representative  to  the  other,  as  wdll  as  such  consuls,  vice-consuls,  or  consular  agents 
as  it  may  be  judged  convenient  to  establish  in  their  respective  ports,  cities,  or  possessions;  and 
both  shall  enjoy  reciprocally  all  the  privileges,  exemptions,  and  immunities  that  are  enjoyed  by 
similar  agents  of  tho  most  favored  nation. 

III.  The  citizens  of  Colombia  in  Spain  and  the  subjects  of  His  Catholic  Majesty  in  the 
Republic  of  Colombia  shall  be  exempt  from  all  compulsory  service  in  tho  army,  navy,  and  national 
guards,  and  from  every  contribution  and  impost  not  paid  by  the  citizens  or  subjects  of  the 
country  in  which  they  may  lie  residing.  With  regard  to  the  distribution  of  taxes,  imposts,  and 
other  general  burdens,  to  liberty  and  protection  in  the  exercise  of  their  calling,  and  to  the  other 
rights  relative  to  property  and  the  security  of  person,  and  with  regard  to  the  administration  of 
justice  they  shall  be  held  to  be  on  the  same  footing  as  the  natives  of  the  respective  countries, 
subject  in  all  cases  to  the  laws  and  regulations  of  the  one  in  which  thev  may  be  residing. 

IV.  Until  such  time  as  the  high  contracting  parties  may  have  concluded  a  treaty  of  commerce 
and  navigation,  they  agree  that  the  citizens  of  the  United  "States  of  Colombia,  their  ships  and 
merchandise,  shall  enjoy  within  the  territory  of  Spain,  its  canals  and  ports,  all  the  advantages 
and  exemptions  accorded  to  the  most  favored  American  nation,  gratuitously  if  the  concession  be 
gratuitous,  and  with  one  and  the  same  compensation  if  it  be  conditional;  and  that  the  subjects  of 
his  Catholic  Majesty,  their  ships  and  merchandise,  shall  enjoy  in  the  United  States  of  Colombia, 
its  canals  and  ports,  all  the  advantages  and  exemptions  accorded  to  the  most  favored  European 
nation,  gratuitously  if  tho  concession  be  gratuitous,  and  with  one  and  the  same  compensation  if 
it  lie  conditional. 

V.  Tho  present  treaty  shall  bo  ratified,  and  the  ratifications  shall  be  exchanged  in  Paris,  as 
soon  as  may  be  possible. 

In  witness  whereof  the  undersigned  plenipotentiaries  of  the  Republic  of  the  United  States 
of  Colombia  and  of  His  Majesty  the  King  of  Spain,  have  hereunto  set  their  names  and  seal  in 
Paris,  on  the  30th  January,  1881. 

[seal.]  Luis  CXrlos  Rico. 

[seal.]  Marquis  de  Molins. 
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TREATIES  MADE  BY  HEW  GRANADA  OR  COLOMBIA  WITH  OTHER  COUNTRIES. 


Netherlands,  May  1,  1829  (17  British  and  Foreign  State  Papers,  p.  895). 
Ecuador,  July  9,"  1856  (47  British  and  Foreign  State  Papers,  p.  1270). 
Venezuela,  July  23,  1842  (33  British  and  Foreign  State  Papers,  p.  819). 
Chile,  February  16,  1844  (34  British  and  Foreign  State  Papers,  p.  1115). 
Chile,  October's,  1844  (34  British  and  ForeignState  Papers,  p.  1125). 

United  States,  December  12,  1846,  ratified  in  1848  (Compilation  of  treaties,  55th  Cong.,  3d 
'..  H.  Doc.  276,  p.  125). 

United  States,  protocols  explanatory  of  treaty,  February  22  and  October  23, 1879(70  British 
Foreign  State  Papers,  pp.  1200,  1201). 

Sardinia,  August  18,  1847  (37  British  and  Foreign  State  Papers,  p.  762). 
Hanse  Towns,  June  3,  1854  (58  British  and  Foreign  State  Papei-s,  p.  595). 
France,  May  15,  1856  (47  British  and  Foreign  State  Papers,  p.  773). 
France,  May  30,  1892  (84  British  and  Foreign  State  Papers,  p.  186). 
Portugal,  April  9,  1857  (75  British  and  Foreign  State  Papers,  p.  1258). 
Great  Britain,  February  16,  1866  (56  British  and  Foreign  State  Papers,  p.  18). 
Peru,  February  10,  1870  (60  British  and  Foreign  State  Papers,  p.  349). 
Spain,  January  30,  1881  (72  British  and  Foreign  State  Papers,  p.  1216). 
Germany,  July  23,1892  (84  British  and  Foreign  State  Papers,  p.  139). 
Italy,  October  27, 1892  (84  British  and  Foreign  State  Papers,  p.  206). 
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Appendix  F  F. 

CONTRACT  BETWEEN  THE  UNITED  STATES  OF  COLOMBIA  AND  THE  PANAMA  RAILROAD 
COMPANY,  MADE  IN  1867,  AS  MODIFIED  BY  THE  CONTRACTS  MADE  IN  1876  AND 
1880. 


CONTRACT   REFORMATIVE   OF  THAT   OF   APRIL    15,   lK.r>0,   OONCERNINO    TIIK    CONSTRUCTION    OF  A 
RAILROAD,   FROM  ONK   OCEAN  TO  THE  OTHER,  ACROSS  THE  ISTHMI.S  OF  PANAMA. 

The  secretary  of  nuance  and  public  improvements  of  the  I'nited  Suites  of  Colombia,  duly 
authorized  by  the  executive  power,  on  the  one  part,  and  on  the  other  George  M.  Totten.  engi- 
neer in  chief  and  general  agent  of  the  Panama  Railroad  Company,  with  full  power  and  authority 
from  tho  directors  of  said  company,  having  in  consideration  the  stipulation  in  Article  II  of  the 
contract,  made  with  said  company  and  approved  by  the  legislative  decree  of  the  4th  of  June,  1*50. 
and  desiring  to  provide  whatever  may  1m>  needful  for  the  perfection  of  the  work  of  the  said  rail- 
road, in  order  that  it  may  Iwtter  answer  the  necessities  or  the  commerce  of  the  world,  and  at  the 
same  time  furnish  a  sure  and  permanent  revenue  to  the  treasurv  of  the  Republic,  have  agreed  to 
modify  and  reform  the  said  contract  in  the  terms  set  forth  in  the  following  stipulations: 

Article  I.  The  Government  of  the  United  States  of  Colombia  concedes  to  the  Panama  Rail- 
road Company  the  use  and  possession,  for  ninety-nine  years,  of  the  railroad  constructed  by  it, 
and  which  actually  exists,  between  the  cities  of  Colon  and  Panama.  This  concession  comprises  not 
onlv  the  road,  but  also  the  buildings,  warehouses,  wharves,  dockyards,  telegraph  between  Colon 
and  Panama  belonging  to  the  road,  and,  in  general,  nil  the  dependencies  and  other  works  of  which 
the  said  company  is  now  in  possession,  necessary  to  the  service  and  development  of  the  enterprise, 
and  those  which  in  the  future  it  may  establish  with  the  same  purpose. 

Article  II.  The  Government  of  the  Republic  binds  itself,  during  the  time  that  the  exclusive 
privilege  which  is  conceded  to  the  company  for  the  working  of  the  railroad  remains  in  force,  not 
to  construct  for  itself  nor  to  concede  to  any  person  or  company,  by  any  title  whatever,  the  power 
to  establish  any  other  railroad  on  the  Isthmus  of  Panama:  and  it  also  stipulates  that,  while  the  said 
privilege  continues  in  force,  the  Government  shall  not  have  the  power  of  undertaking  for  itself 
nor  permitting  any  person  to  undertake,  without  the  concurrence  and  consent  of  said  com  pan  v. 
the  opening  or  working  of  any  maritime  canal  which  may  unite  the  two  weans  across  the  said 
Isthmus  of  Panama  to  the  west  of  the  line  of  Cape  Tiburon  on  the  Atlantic  ami  Point  Garachine 
on  the  Pacific:  but  it  remains  stipulated  that  the  right  which  is  conceded  to  the  company  to  give 
its  consent  does  not  e«terid  to  its  opposing  the  construction  of  a  canal  across  the  Isthmus  of 
Panama  (except  on  the  actual  route  of  the  railroad  itself),  but  only  to  its  exacting  an  equitable 
price  for  such  privilege,  and  as  indemnification  for  the  damages  which  the  railroad  company  may 
suffer  by  the  rivalry  or  competition  of  the  canal. 

If  the  sum  which  may  lie  demanded  by  the  company  shall  not  appear  equitable  to  the 
Government  of  the  I'nited  Suites  of  Colombia,  then  it  shall  l>c  fixed  by  arbitrators  in  New  York 
or  Panama,  one  to  lie  named  by  the  Government  and  the  other  by  the  eonijsiny,  and  in  case  of 
their  not  agreeing  the  two  shall  name  a  third,  whose  decision  shall  lie  without  nppcal. 

In  pronouncing  their  decision  the  arbitrators  shall  take  into  consideration  the  grounds  upon 
which  tlie  company  rests,  and  the  information  which  the  Government  shall  give  upon  the  matter, 
and  in  view  thereof  they  shall  decide  without  appeal  as  they  may  deem  most  just  and  equitable. 

The  sum,  whatever  it  may  be.  which  shall  l>e  finally  designated,  shall  l>elong  one-half  to  the 
railroad  company  and  one-half  to  the  Government  of  Colombia. 

Article  111.  In  compensation  of  and  as  a  price  for  these  concessions,  the  railroad  company 
binds  itself  to  pay  to  the  Government  of  the  I'nited  States  of  Colombia  $1,ihri,im»0  in  American 
gold,  or  in  bills  on  New  i  ork  payable  in  the  same  kind,  as  the  Government  may  elect,  on  the 
day  on  which  this  contract  shall  be  approved  by  Congress,  and  to  pay  from  the  present  time,  and 
until  the  expiration  of  the  present  privilege,  an  annual  revenue  of  $250,000°  in  American  gold. 

"$22.1,000  of  this  annual  .nilwiily  «m  a<lvitmi-<l  ainl  |ai'l  liy  ll  <>ui|«<n_v  to  lh«  (Vtlumlmin  » « •  vernment  in 

N'ovemhtf,  1H»0,  for  the  full  |«'rio<l  intervening  up  t>>  March  27.  HHW. 

S.  Doe,  222,  JW-2  :«> 
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The  company  will  make  the  payments  quarterly  in  New  York  to  the  agent  designated  by  the 
Government  of  the  United  States  of  Colombia,  or  if  the  Government  should  desire,  the  company 
will  plaee  the  money  in  London  or  Panama,  the  Government  giving  the  necessary  notice  to  the 
Company  in  New  York.  These  quarterly  jmyments  shall  commence  to  count  from  the  date  of 
the  approval  of  this  contract  bv  Congress. 

From  the  revenue  which  the  Government  acquires  by  this  contract  there  shall  lie  set  apart 
annually  during  twenty  years  &>5,<Mjo.  which  the  company  "shall  deliver  to  the  Government  of  the 
State  of  Panama. 

Article  IV.  The  company  binds  itself  to  extend  the  railroad  on  the  Pacific  side  to  the  islands 
of  Naos,  Culebra.  Perico,  and  Flamenco,  or  other  place  in  the  bay  where  there  may  exist  a  per- 
manent depth  of  water  for  large  vessels. 

Whereas  a  certain  contract  was  made  Mween  the  Government  <•(  the  Tinted  States  of  Colombia  and  the  Panama 
Railroad  Company,  dated  the  fifth  day  of  July,  one  thousand  eight  hundred  and  sixty-seven,  in  abrogation  of  and  to 
take  the  place  of  another  contract  between  the  same  parties  of  the  fifteenth  day  of  April,  one  thousand  eight  hnndred 
and  fifty,  w  hich  first-mentioned  contract  was  afterward*  approved  by  the  raid  Government,  bv  legislative  decree,  on 
the  sixteenth  day  of  August,  one  thousand  eight  hundred  and  sixty-seven,  with  certain  modification*,  which  modifi- 
cations were  accepted  by  the  said  railroad  company;  and  whereas  it  was  stipulated  by  the  said  new  contract,  by 
Artiele  IV  of  the  same,  that  the  said  railroad  coni|iany  should  extend  its  railway  to  the  islands  of  Naos,  Culebra, 
Perico,  and  Flamenco,  or  any  other  place  in  the  Buy  of  Panama  where  a  |>erman«nt  anchorage  may  lie  found  for 
large  vessels,  as  bv  reference  to  said  contract  w  ill  more  fully  and  precisely  appear; 

And  whereas  the  said  railroad  company  has  not  yet  complct.sl  the  said  work,  and  denies  any  present  obligation 
to  proceed  with  the  same;  and  whereas  the  Congress  of  the  United  States  of  Colombia,  on  the  twenty-sixth  day  of 
Julv,  one  thousand  eight  hundred  and  eighty,  by  an  act  |>a*sed  on  that  day,  authorized  the  executive  power  of  the 
ssiid  United  States  of  Colombia  to  enter  into  negotiations  with  the  Panama  Railroad  Company,  in  order  to  declare  it 
lilicratcd  from  the  obligations  it  assumed  by  the  aforesaid  Article  IV  of  the  contract  made  on  the  sixteenth  day  of 
August,  one  thousand  eight  bundled  and  sixty-seven,  for  the  extension  of  the  said  railway  in  the  hurbor  of  Panama 
as  aforesaid,  by  which  act  a  sum  of  money  was  to  lie  paid  to  the  said  Republic  of  the  fluted  States  of  Colombia 
sufficient,  in  the  judgment  of  the  executive  power  of  the  said  Government,  to  eomi>ensatc  for  the  release  from  the 
said  article  as  aforesaid; 

And  whereas  the  national  executive,  power  of  the  said  Government  ha*  appointed  Mr.  .Solomon  Koppel  as  its 
agent  and  attorney  for  the  purpose  of  negotiating  w  ith  the  said  Railroad  Company  for  the  abrogation  of  the  said 
Article  IV,  and  has  given  to  him  full,  complete,  ami  absolute  power  to  enter  into."  carry  out,  ami  conclude,  in  the 
name  of  the  Government  of  ihe  United  States  of  Colombia,  the  negotiations  for  the  purrs**?  of  abrogating  the  afore- 
said Article  IV  of  the  said  contract; 

And  whereas  the  Chief  Executive  of  the  said  Republic  of  the  I'nited  States  of  Colombia  has  exercised  the  discre- 
tion conferred  upon  him  by  the  aforesaid  act  of  Congress,  by  the  iwne  to  the  said  Solomon  Koppel  of  instructions  by 
which  the  said  Solomon  Koppel,  as  such  agent  and  attorney  of  the  Government  of  the  United.  States  of  Colombia  as 
aforesaid,  is  directed  to  negotiate  only  for  an  exemption  or  abrogation  of  the  aforesaid  Article  IV,  for  a  period  of  not 
exceeding  thirty  consecutive  years,  and  has  further  exercised  the  aforesaid  discretion  and  authority  conferred  by  the 
said  act  of  Congress  by  fixing  the  amount  to  be  paid  by  the  said  Panama  Railroad  Company  for  the  abrogation  of  the 
said  Artiele  IV,  and  which,  bv  the  aforesaid  written  instruction,  is  limited  to  the  sum  of  ten  thousand  dollars  |ier 
annum  for  each  of  the  years  during  which  the  said  Article  IV  is  suspended  or  abrogated; 

And  w  hereas  the  said  Solomon  Koppel  is  now  in  thecitv  of  New  York,  and  has  had  a  m-got  iation  with  the  Panama 
Railroad  Company  touching  the  matters  aforesaid,  and  has  agreed  with  the  said  company  to  the  suspension  of  the 
said  Article  IV  for  the  full  period  of  thirty  years  from  the  first  day  of  November,  one  thousand  eight  hundred  and 
eighty,  U|s»n  condition  that  the  said  company  should  pay  to  the  said  Government  of  the  United  Stales  of  Colombia 
the  full  sum  of  ten  thousand  dollars  per  annum  for  cad)  ol  the  said  thirty  years,  making  an  aggregate  itayment  to  the 
said  Government  for  the  suspension  and  abrogation  aforesaid  of  three  hundred  thousand  dollars  in  American  gold; 
in  all  of  which  actings  and  doings  the  said  Solomon  Koppel  has  complied  exactly  w  ith  the  w  ritten  instructions  of  the 
said  Chief  Executive  of  the  United  States  of  Colombia  as  the  same  were  couiinuui<iited  to  him,  and  as  the  same  have 
been  handed  by  him  to  the  Panama  Railroad  C<un|«nv: 

Now,  therefore,  this  agreement  witnesseth  that,  in  consideration  of  the  premises  and  for  the  aforesaid  gum  of 
three  hundred  thousand  dollars  in  gold  coin,  payable  at  the  rate  of  ten  thousand  dollars  in  each  year  from  the 
execution  hereof  by  the  Panama  Railroad  Company  to  the  United  States  of  Colombia,  the  said  Government  has  fully 
exonerated,  released  and  discharged,  and  does  hereby  fully  exonerate,  release,  mid  discharge,  the  said  Panama 
Railroad  Company  from  all  its  obligations  of  every  nature  whatsoever  arising  ution  or  growing  out  of  the  aforesaid 
Article  IV  of  the'eontract  of  the  fifth  day  of  July,  one  thousand  eight  hundred  and  sixty-seven,  by  which  article 
the  said  company  was  ImjuimI  to  extend  its  railroad  on  the  Pacific  side,  as  is  provided  in  and  by  the  said  contract,  to 
which  s|iecial  reference  is  hereby  made,  anil  the  said  contract,  in  so  far  as  concerns  the  extension  of  the  said  railroad 
into  the  Iwv  of  Panama  aforesaid,  is  hereby,  in  accordance  with  the  full  jsiwer  granted  to  the  chief  executive  of  the 
said  Government  by  the  Congress  of  the  I  nited  States  of  Colombia,  abrogated  and  annulled.  But  this  abrogation, 
suspension,  and  annulment  of  the  said  Article  IV  shall  continue  only  for  the  peri™!  of  thirty  years  from  and  after 
the  first  day  of  November  in  the  year  one  thousand  eight  hundred  and  eighty,  and  at  the"  expiration  of  the  said 
term  of  thirty  years  the  said  Article  IV  of  the  said  original  contract  of  the  fifth  day  of  July,  one  thousand  eight 
hundred  and  six'v-seven,  shall  again  be  revived,  and  shall  be  and  remain  thereafter  in  force  and  effect  as  the  same 
now  exists.  And  the  said  Panama  Railroad  Company,  in  consideration  of  the  aforesaid  suspension,  release,  and 
abrogation  of  the  said  Article  IV  for  the  term  and  period  as  aforesaid,  hereby  agrees  to  pay  to  the  said  <  iovernrnent 
of  the  United  States  of  Colombia  the  just  and  full  sum  of  three  hundred  thousand  dollars  in  gold  coin,  as  follows, 
viz:  The  sum  of  ten  thousand  dollars  on  the  first  day  of  November  in  each  and  every  year,  payable  in  the  city  of 
New  York,  during  the  said  term  of  thirty  years,  the'first  of  said  annual  installment*  to  l»i  payable  on  the  first  day 
of  November,  w  hich  w  ill  be  in  the  year  one  thousand  eight  hundred  ami  eighty-one,  and  on  each  first  day  of 
November  thereafter  until  the  whole  sum  of  three  hundred  thousand  dollars  shall  have  been  |«iid.  And  it  is  further 
provided  and  agreed  that  in  case  the  said  Panama  Railroad  CompHny,  or  its  successors,  shall  determine  to  extend 
its  said  line  of  railway  to  the  islands  in  the  hay  of  Panama,  or  to  deep  water  in  accordance  with  the  terms  of  raid 
Article  1 V  as  originally  agreed,  and  shall  actually  construct  the  same,  that  then  and  from  thenceforward  the  annual 
payment  of  ten  thousand  dollars  for  each  of  said'  thirty  years  shall  cease  for  the  remainder  of  said  term  then  uncx- 
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pired,  anything  herein  contained  to  the  contrary  in  anywise  notwithstanding;  but  tliiH  termination  of  said  annual 
pavments  shallnot  take  effect  until  the  expiration  of  six  months  after  said  Panama  Railroad  Company  shall  have 
given  notice  to  the  Government  of  the  United  State?  of  Colombia  of  the  actual  completion  of  said  extended  line  in 
the  bay  of  Panama  aw  aforesaid. — Conimri  of  MA 

Arttci.k  V.  During  the  whole  term  of  this  privilege  the  company  shall  have  exclusive  right 
to  establish  across  the  Isthmus  of  Panama,  within  the  zone  indicated  in  Article  II.  any  class  of 
carriage  roads  whatever,  from  one  ocean  to  the  other.  The  Colombian  Government  binds  itself 
not  to  undertake  for  itself,  nor  to  permit  any  other  company  or  person  to  undertake  within  said 
zone,  any  other  carriage  road,  either  macadamized  or  of  plank,  or  of  any  other  class  suitable  for 
the  use  of  wheeled  vehicles,  between  the  two  oceans  across  tho  Isthmus  of  Panama.  It  being, 
nevertheless,  well  understood  that  the  privilege  of  which  this  article  treats  can  not  and  must  not, 
in  any  manner,  prevent  the  construction  of  any  kind  of  roads  in  a  direction  distinct  from  that 
expressed,  nor  the  completing,  preserving,  and  improving  of  roads  already  existing,  or  which  are 
actually  being  constructed  on  said  isthmus. 

Akticlk  VI.  The  company  shall  have  the  right  for  the  whole  term  of  this  privilege: 

First.  To  regulate  and  direct  the  use  of  the  ports,  embarking  and  disembarking  places, 
wharves,  anchorage  grounds,  etc.,  at  the  termini  of  the  railroad,  and  to  establish  agents  with 
powers  to  carry  into  effect  the  regulations  that  it  may  make  in  this  particular  in  conformity  with 
the  laws  of  the*  Republic.  These  regulations  shall  l>e  submitted  to  the  approval  of  the  executive 
power,  without  which  they  can  not  take  effect.  The  executive  power  may  refuse  its  approbation, 
alter  and  revoke  them,  as  it  mav  deem  convenient. 

Second.  To  use  the  emlturking  and  disemlnnrking places,  wharves,  etc.,  that  it  has  constructed 
or  may  construct  in  the  ports  situated  at  the  two  extremes  of  the  road. 

Third.  To  use  the  landings  necessary,  and  especially  those  designated  for  the  storage  and 
free  deposit  of  all  goods  and  merchandise  admitted  for  transit  over  the  isthmus  on  the  railroad 
constructed  by  the  company.  By  virtue  of  this  privilege  the  company  may  collect  as  compensa- 
tion for  the  use  of  the  line  of  communication,  means  of  transportation,  landings,  warehouses, 
and  establishments  of  all  kinds  belonging  to  it  such  tolls  for  transporting,  wharfage,  storage,  and 
lahor  as  it  may  deem  proper  to  establish. 

The  company  continues  in  the  exercise  of  all  the  rights  conceded  to  it  in  the  sixth  article  of  the  contract  of  5th 
of  July,  1N<>7.  Consequently  it  may  regulate  and  direct  the  use  of  the  twirts,  embarking  and  disembarking  places, 
wharves,  anchorage  grounds,  etc.,  at  the  termini  of  the  iailrn.nl.  and  establish  agents  with  |Hjwere  to  carry  into  effect 
the  regulations  that  it  may  make  in  this  particular  in  conformity  with  the  laws  of  the  Republic.  These* regulation* 
shall  be  submitted  to  the  approval  of  the  executive  power,  without  which  they  can  not  take  effect;  but  the  executive 
power,  after  having  once  approved  them,  can  not  change  them  nor  revoke  them  without  the  consent  of  the  company.— 
Article  I  of  ronlmrt „J  W7S. 

Airru-i.K  VII.— The  executive  power  shall  determine  the  forms  to  be  observed  in  the  landing 
of  goods  on  either  ocean,  and  the  intervention  therein  of  the  officers  of  the  Republic  to  prevent 
the  effects  destined  for  transit  from  one  ocean  to  the  other  from  being  left  on  the  way  or  fraudu- 
lently introduced  for  internal  consumption.  Slid  precautions  shall  be  such  as  mav  tend  to  prevent 
all  frauds  to  the  injury  of  the  public  revenue,  without  delaying  or  embarrassing  the  rapid  dispatch 
and  transit  of  passengers  and  packages  of  merchandise,  luggage,  and  goods  of  all  kinds  which 
may  Iki  subjects  of  lawful  commerce. 

Aimci.E  VIII.  The  company  may  give  to  the  actual  railroad  a  different  direction  from  that 
which  it  now  has,  and  which  it  may  deem  most  favorable  to  the  enterprise,  it  being  free  to  choose 
the  points  of  departure  and  arrival  which  may  appear  to  it  most  advantageous  and  most  conven- 
ient for  the  entrance  and  anchorage  of  vessels',  or  for  ports  properly  so  called,  and  for  embarking 
places,  dry  docks,  places  for  lighterage,  landings,  warehouses,  stations,  hotels,  and  establishments 
of  all  kinds,  and  this  without  prejudice  to  what  is  stipulated  in  Article  IV  of  this  contract. 

Article  IX.  The  Government  of  the  United  States  of  Colombia  ratifies  the  concession  made 
to  the  Panama  Railroad  Company  by  the  contract  of  the  loth  of  April,  1850: 

First.  Of  the  lands  that  it  has  required  and  that  it  may  require  for  the  establishment  of  the 
line  of  railway  in  its  whole  extent,  provided  such  lands  belong  to  the  Government; 

Second.  Of  the  lands  which  were  necessary  for  seaports,  dry  docks,  river  ports,  landings, 
embarking  places,  places  for  lighterage,  warehouses,  stations,  hotels,  and  generally  for  all  the 
necessities  of  the  service  of  the  railroad,  always  provided  that  such  lands  shall  be  the  property 
of  the  Republic; 

Third.  Of  the  concession  made  by  gratuitous  title  and  in  perpetuity  of  64,000  hectares  of 
vacant  lands  in  the  territory  of  the  State  of  Panama,  with  exception  of  the  islands  in  l*ith  oceans 
and  of  the  districts  which  formed  on  the  1st  of  January.  lH-P.t.  the  territories  of  Bocas  del  Toro 
and  of  Darien,  limits  of  which  were  fixed  by  the  law  of  the  9th  of  January.  1855.  This  conces- 
sion may  lie  extended  to  Hti.OOO  hectares,  if  there  shall  lie  that  numl>er  disposable  within  the 
limits  of*  the  ancient  provinces  of  Panama  and  Veraguas  in  such  manner  that  the  Government  can 
adjudicate  them  as  vacant  lands;  and  the  company  shall  have  the  right  to  select  them  in  the  con- 
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tiuental  part  of  -said  provinces  as  thev  may  deem  most  convenient.  Hut  it  is  stipulated  that  in 
the  lauds  which  tin-  company  may  select  ou  the  lino  of  road,  and  its  vicinity,  there  shall  posi- 
tively he  left  regular  intervals  equivalent  in  extent  to  those  (tracts)  which  shall  lie  given  to  the 
companv  in  order  that  the  Government  may  lie  enabled  to  make  grants  or  sales  of  land  for  other 
establishments  which  may  desire  to  locate  themselves  on  the  line  and  in  the  neighborhowl  of  the 
road. 

f'artttfttijt/i. — The  lands  ''ranted  to  the  company  by  sections  Hrst  and  second  of  this  article 
shall  be  returned  to  the  Republic  at  the  expiration  of  the  present  privilege  in  the  terms  and  with 
the  formalties  prescrilied  in  this  contract. 

Article  X.  In  the  grant  of  vacant  lands  in  perpetuity  made  to  the  company  by  the  contract 
of  ls.'ii"  and  ratified  in  section  third  of  Article  IX  of  this  contract,  there  is  "not  included  the 
number  of  hectares  contained  in  the  island  of  Manzanillo  in  the  bay  of  Limon,  but  thev  are 
included  in  the  grants  treated  of  in  the  Hrst  and  second  sections  of  the  article  cited,  with  the 
exception  of  4  hectares  which  the  Government  reserves  as  an  area  for  the  construction  of  build- 
ings for  public  offices,  .school houses,  prison,  and  other  objects  of  public  use,  which  shall  l>e 
delivered  by  the  companv  properly  graded  and  in  condition  for  building  upon  them.  But  it  is 
understood  that  in  the  designation  bv  the  Government  of  the  place  or  places  in  which  it  desires 
to  take  the  4  hectares  reserved  to  it.  by  this  article,  it  shall  not  choose  those  which  may  lie  nec- 
essary for  the  construction  and  service  of  the  railway  and  its  dependencies,  nor  those  which  may 
be  already  occupied  by  buildings  now  standing  or  which  are  to  be  reconstructed. 

This  selection  may  be  made  by  the  Government  in  anticipation,  as  it  may  see  fit,  in  accord 
ante  with  the  plan  of  the  city,  in  order  that  the  hinds  may  be  delivered  to  it  so  soon  as  the  nature 
of  the  ground  Vrmits  of  the  grading  being  carried  on. 

ARTICLE  XI.  The  lands  conceded  to  the  company  by  Article  IX.  section  third,  shall  be 
delivered  as  may  lie  requested  on  compliance  with  the  legal  formalities  established  for  such  cases, 
and  it  being  incumbent  on  the  company  to  prove  their  character  as  vacant  lands,  to  measure 
them,  and  to  make  the  respective  plans.  The  adjudication  of  said  lands  shall  lie  made  by  the 
executive  ]x>wor,  and  from  the  time  the  declaration  is  made  in  the  premises  they  shall  be  con- 
sidered definitely  adjudicated  to  the  company;  but  the  provisional  adjudication  shall  be  made  by 
the  president  of  the  State  of  I'ana'mnVsubniitted  always  to  the  examination  and  approval  of  the 
national  executive  power,  and  while  not  disapproved  it  will  only  produce  the  effect  of  preventing 
any  ulterior  grant  of  the  same  lands  in  favor  of  a  third  party.  The  Republic  is  not  bound  in 
any  ease  to  the  vacating  and  guaranteeing  the  title  of  the  vacant  lands  which  may  lie  adjudicated 
to  the  company. 

The  executive  jxiwer  will  fix  a  time  in  agreement  with  the  company  within  which  the  latter 
shall  be  Ixrnnd  to  designate  the  vacant  lands  to  which  it  has  the  right. 

Article  XII.  \\  hen  the  lands  which  may  be  required  for  the  extension  of  the  line  of  the 
railroad,  as  referred  to  in  Article  IV  of  this  contract,  or  for  changes  of  direction  of  the  line,  or 
for  the  establishment  of  a  second  line  of  rails,  shall  be  the  property  of  private  individuals, 
the  company  shall  have  the  right  to  obtain  them  on  an  official  appraisement  and  the  just  indem- 
nification of  the  proprietor,  in  conformity  with  the  dispositions  of  the  law  of  the  ii'Jd  of  May. 
ItMMJ,  k'  concerning  the  mode  of  proceeding  in  those  civil  eases,  the  cognizance  of  which  appertains 
to  the  tribunals  of  the  Union." 

Article  XIII.  The  railroad  enterprise  is  esteemed  of  public  utility. 

Article  XIV.  The  company  is  authorized  to  propose  to  the  executive  power  the  regula- 
tions which  it  may  judge  proper  for  the  police,  security,  and  preservation  of  its  ways  of  com- 
munication, ports,  works,  and  establishments  of  all  kinds;  but  such  regulations  shall  not  be  put 
in  force  without  the  express  approval  of  the  executive  power,  which,  even  after  having  approved 
them,  may  amend  or  annul  them  as  it  may  deem  proper,  proceeding  always  in  conformity  with 
the  laws  of  the  Republic. 

The  companv  continue*  authorircil  to  propose,  to  Die  executive  power  the  regulation*  which  it  may  jmitfe  proper 
f..r  lh«  i-.li.-i-.  security,  and  preservation  of  its  way-  of  communication,  port*,  works,  ami  establishment*  of  all 
kiiuls. 

Such  retrulution*  shall  not  lie  carried  into  effect  without  the  express  approval  of  the  executive  power;  but  the 
latter,  after  having  approve!  them,  can  not  chanjre  them  nor  annul  them  without  the  consent  of  the  company.— 
Arliclt  II  of  (Wi/nirt  <>/ 

Article  XV.  The  tariff  of  charges  and  freights  on  money,  carriage  of  merchandise,  and 
transport  of  travelers  over  the  railroad,  hoard  and  storage  in  the  depot*  and  establishments  of 
the  companv,  shall  be  fixed  by  it,  and  modified  as  it  may  deem  best  for  its  interests,  but  it  shall 
Ik«  Imund  to  inform  the  local  authorities  of  said  tariffs  and  modifications  with  at  least  thirty  days' 
previous  notice. 

Article  XVI.  The  company  binds  itself  to  transport  gratis  over  the  railroad  the  national 
and  State  mails  that  may  have  to  be  carried  from  ocean  to  ocean  or  to  any  intermediate  point: 
and  it  may  make  such  j>ecuniary  arrangements  as  it  thinks  proper  for  the  transportation  of 
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foreign  mails,  the  passage  of  which  over  the  isthmus  is  declared  free  to  till  nations;  hut  the 
Government  of  the  Republic  nuiy  prohibit  the  passage  by  the  railroad  of  the  mails  of  those 
nations  that  may  l>e  at  war  with  it.  in  which  case  the.  company  shall  refuse  to  carry  them  over 
the  railroad. 

Article  XVII.  The  company  may  freely  introduce  into  the  isthmus  without  payment  of 
duties  or  imposts  of  any  kind  all  the  implements,  machines,  tools,  materials,  provisions,  and 
manufactured  articles  intended  for  the  construction,  working,  and  preservation  of  the  railroad, 
and  the  provisioning  of  the  workmen  employed  on  it. 

Article  XVIII.  The  company  is  exempt  from  paving  taxes  or  contributions,  national, 
municipal,  of  the  State,  or  of  any  other  kind,  upon  tlie  railroad,  its  warehouses,  wharves, 
machines  or  cither  works,  things  aiid  effects  of  any  kind  belonging  to  it,  and  which  in  the  judg- 
ment of  the  executive  power  are  necessary  for  the  service  of  the  said  railroad  and  its 
dependencies. 

Article  XIX.  In  compensation  for  these  exemptions  the  companv  binds  itself  to  transport 
gratuitously,  and  without  the  Government  having  to  pay  anything  cither  for  freight  or  for  any 
other  cause,  the  troops,  chiefs,  and  otlicers,  and  their  equipage,  ammunition,  armament,  clothing, 
and  all  similar  effects  that  may  belong  to,  are  or  may  lie,  destined  for  the  immediate  service  of 
the  Government  of  the  Republic,  or  of  the  State  of  Panama,  as  also  their  ollicials  in  service  or  in 
commission,  and  those  individuals  who,  with  their  families  and  Iwggage.  may  come  to  the  country 
in  the  character  of  emigrants,  and  of  new  settlers,  w  ith  the  permanent  character  of  such,  for 
account  of  the  Government,  up  to  the  numlier  of  2,immj  annually.  The  executive  power  shall 
dictate  the  provisions  as  it  may  deem  proper  in  such  cases,  in  order  to  prevent  those  passengers 
whose  entry  into  Colombian  territory  may  be  purely  accidental  from  availing  themselves  of  this 
concession. 

The  executive  power  of  tin-  l.'nion  shall  dictate  the  provision*  which  mav  I*-  neceiwarv,  at  the  reo,ue*t  of  the 
company,  to  prevent  abuse*  in  the  gratuitous  passage  which  Article  XIX  of  the  aforemid  contract  concede*  to 
national  employees  ami  those  of  the  State  of  Panama.— Article  IV of  cvutrurt  of  fftW, 

Akticle  XX.  Colombian  productions  shall  be  transported  by  the  tail  road  during  the  first 
twenty  years  of  this  contract,  paying  only  one-half  the  rates  of  freight  or  transportation  previ- 
ously fixed  by  the  company  for  foreign  products  of  the  same  class,  but,  this  term  being  concluded, 
they  shall  pay  a  charge  or  freight  not  exceeding  two-thirds  of  that  previously  fixed  in  the  tariff 
of  the  company- --tariff  rates  which  the  company  can  not  increase  in  future  in  regard  to  Colombian 

productions. 

In  order  that  Columbian  product*  may  be  transported  by  the  railroad  under  the  conditions  of  Article  XX  of  the 
name  contract,  there  must  precedea  declaration  of  the  shipper,  duly  attested  by  the  bill  of  lading  of  shipment,  with  a 
certificate  of  the  administrator  of  the  national  treasury  at  the  |K>rt  of  shipment,  or  other  mmilar  document,  at  the 
time  of  offering  them,  that  »u<  h  product*  are  really  Colombian:  a  necessary  condition,  without  which  there  shall  lie 
no  ground  for  any  claim.— ArtirU  I  of  rxmlnict  of  1K76. 

Akticle  XXI.  1'assengers,  money,  merchandise,  objects,  and  effects  of  all  kinds,  destined 
for  interoceanic  transit  over  the  railroad,  while  they  remain  in  the  warehouses  and  depots  of  the 
company,  or  in  its  possession,  are  exempt  from  dues  and  taxes,  national,  municipal,  of  the  State, 
or  of  any  other  desc  ription.  In  like  manner  the  vessels  which  may  enter  the  ports  at  the  termini 
of  the  railroad,  as  well  as  their  officers,  crews,  and  their  agents,  shall  Ik?  exempt  from  the  pay- 
ment of  tonnage  dues,  or  of  any  other  tax  or  contribution  whatever  on  account  of  service  applied 
directly  to  the  interoceanic  transit. 

Article  XXII.  Travelers  passing  from  one  sea  to  the  Other  over  the  railroad  shall  not  require 
any  passport*  to  pass  over  it.  excepting  in  cases  of  foreign  war  or  internal  commotion,  when  the 
Government  may  deem  the  presentation  of  passports  expedient  for  the  security  of  the  country 
or  the  preservation  of  public  order.  Nevertheless,  jH-rsons  who  have  been  expelled  from  the 
territory  of  the  Republic,  or  other  individuals  whom  the  laws  forbid  an  entrance  into  the  country, 
shall  not  pass  over  the  railroad. 

Akticle  XXIII.  In  case  the  present  privilege  conceded  to  the  company  shall  be  declared 
forfeited  by  the  competent  tribunal,  it  shall  return  to  the  Republic  such  lands  granted  in  owner- 
ship, and  by  gratuitous  title,  as  may  not  l»e  already  transferred  in  fee  to  a  third  party,  and  it 
shall  have  no  right  to  exact  any  Indemnification  for  improvements  nor  for  any  other  cause. 

Article  XXIV.  It  is  obligatory  upon  the  company  to  make  a  survey  of  the  lands,  with 
notice  to  the  owners  of  adjoining  lands,  and  to  make  a  topographical  plan  of  the  road,  with  all 
its  dependencies,  such  as  bridges,  aqueducts,  viaducts,  and  other  works  w  hich  it  may  have  con 
structed  for  the  service  of  the  railroad,  in  order  that  by  means  of  -itch  plan  it  may  lie  clearly 
known  what  the  company  holds  in  ownership  and  to  what  purpose  the  exemptions  provided  for 
are  destined. 

Article  XXV.  The  companv  binds  itself  to  exec  ute  constantly,  with  all  care,  punctuality, 
and  celerity,  the  transportation  of  the  travelers,  cattle,  merchandise,  goods,  and  materials  of  all 
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kinds  that  m»y  be  confided  to  it.  payment  being  made  of  the  charges  and  prices  of  transportation 
that  may  be  fixed  in  the  respective  tariff.  The  disposition  of  this  article  is,  nevertheless,  no 
obstacle  to  the  company's  entering  into  special  contracts  for. the  transportation  of  articles  whose 
bulk,  weight,  or  exceptional  nature  do  not  allow  of  their  freights  being  fixed  beforehand. 

The  provision  of  the  final  |wrt  of  Article  XXV  of  the  aforesaid  contract  of  ISO",  by  which  tin-  company  was 
permitted  to  enter  into  special  contracts  for  the  transportation  of  article*  whose  bulk,  weight,  or  exceptional  nature 
would  not  allow  of  their  freight*  being  fixed  ls-forehand,  i*  made  applicable  to  all  kind."  of  article*  of  commerce.— 
Article  ///  of  contract  of  1S7'!. 

Aktici.e  XXVI.  Vessels  of  nations  which  may  be  at  war  with  the  United  States  of  Colombia 
shall  not  be  admitted  to  the  ports  situated  at  either  extremity  of  the  railroad,  nor  shall  the  pro- 
ductions, effects,  and  property  of  such  nations  enjoy  the  free  transit  of  the  Isthmus  over  the 
said  road. 

Article  XXVII.  It  is  obligatory  upon  the  company  to  maintain  constantly  in  Panama  or 
Colon  a  representative  with  sufficient  power  and  authority  to  treat,  whenever  it  may  be  necessary, 
personally  with  the  Government  on  matters  having  relation  to  the  enterprise. 

Aktic  i.e  XXVIII.  The  present  privilege  can  not  be  ceiled  or  transferred  to  any  foreign 
Government;  that  is  to  say.  to  any  Government  existing  outside  of  Colombian  territory,  under 
pain  of  forfeiture  of  the  said  privilege  by  the  mere  act  of  attempting  or  verifying  such  cession 
or  transfer,  which  act,  from  the  present  time,  is  declared  absolutely  null  and  of  no  value  or  effect. 
This  privilege  shall  also  be  forfeited  in  rase  the  railroad  company  shall  not  execute  the  transporta- 
tion auring  a  period  exceeding  four  consecutive  months  (fortuitous  cases  excepted). 

This  privilege  will  also  be  forfeited  by  the  failure  of  pavment.  after  being  one  year  overdue, 
of  any  of  the  quarterly  payments.  Delay"  in  the  payments  for  a  less  period  subjects  the  company 
to  the  payment  of  interest  at  the  rate  of  V  per  cent  per  annum. 

None  of  the  cases  of  forfeiture  of  the  privilege  fixed  in  Article  XXVIII  shall  go  into  effect  until  the  resolution  of 
the  Government  in  which  the  declaration  of  forfeiture  in  made  is.  served  in  due  form,  and  at  least  three-  month*  in 
advance,  on  the  eomjuiny  and  on  the  agents  of  the  persona  to  whom  the  t  iovemment  may  transfer  or  hypothecate 
the  revenue  to  which  it  i*  entitled  by  Article  III,  if  *aid  transfer  or  hypothecation  shall  have  taken  place;  it  being 
understood  that  if,  after  the  notification  ha*  been  given,  and  during  the  af ores-aid  three  months,  the  company,  or  the 
interested  jicrsnns  of  whom  mention  ha*  been  made,  shall  satisfy  the  Government,  causing  the  reason  for  complaint 
or  forfeiture  to  disappear,  the  said  declaration  shall  not  lie  carried  into  effect. — Article  \'I  of  contract  oj  1/CG. 

The  Government  reserves  to  itself  the  right  to  hypothecate,  in  whole  or  in  part,  the  revenue,  of  which  mention 
has  been  made  in  Article  VI  of  this  contract  (except  the  right  of  the  State  of  Panama  to  the  annual  proportion  of 
925,000),  before  the  time  ut  which  said  revenue  la  to  be  paid,  and  whatever  may  be  hypothecated  shall  be  payable  in 
such  a  manner  as  the  Government  may  direct;  and  the  railroad  com  pan  v  binds  itself,  on  being  notified  of  any  transfer 
or  liy]K<thccalioii,  to  acivpt  it  and  to  make  payment  at  the  maturity  of  the  installments  to  the  persons  or  parties  in 
whose  favor  the  transfer  or  hypothecation  may  have  been  made. — Article  VIII  of  contract  of  1876. 

Article  XXIX.  In  case  of  the  forfeiture  of  this  privilege  from  any  cause,  the  ownership 
and  full  possession  of  the  railroad,  with  all  its  dependencies,  appurtenances,  and  accessories, 
shall  pass  to  the  Republic  without  the  company's  having  thereby  any  right,  to  indemnification 
or  remuneration  of  anv  kind. 

Article  XXX.  The  Government  of  the  Republic  binds  itself  to  protect  and  maintain  in 
all  their  integrity  the  rights  of  the  company  resulting  from  the  present  contract:  provided  the 
company  complies  punctually  on  its  part  with  the  duties  and  obligations  which  it  undertakes,  and 
that  the  privilege  continues  in  force. 

Article  XXXI.  The  rights  which  said  Republic  reserved  to  itself  by  the  contract  of  the 
liith  of  April.  1H50,  to  redeem  the  privilege  of  the  company,  being  especially  hypothecated  as  an 
additional  security  for  the  loan  contracted^  by  the  said  Republic  in  London  under  date  of  the  1st 
of  October.  1803,  it  is  stipulated  that  the  products  from  the  railroad,  which  by  this  contract 
belong  to  the  Government,  remain  subsidiarily  applicable  to  the  payment  of  the  obligations  of 
the  Government  of  the  Republic,  in  regard  to  that  loan,  whether  it  be  to  complete  the  annual 
installments  which  the  Government  is  obliged  to  pay  in  Ixindon  on  account  of  the  interest  and 
amortization  of  the  capital,  or  to  redeem  the  bonds  of  the  loan  at  par.  if  in  1S74  their  redemption 
shall  not  have  been  completed. 

Aktici.e  XXXII.  In  consequence  of  the  stipulation  in  Article  1 1 1,  the  Government  renounces 
the  benefit  or  participation  of  3  per  cent  which  by  Article  LV  of  the  primitive  contract  it  had  in 
the  net  products  of  the  enterprise,  and  the  quota  of  5  per  cent  which  had  also  lieen  reserved  in 
its  favor  by  Article  XXX  of  said  contract  in  the  transportation  of  correspondence,  and  which 
quota  it  was  stipulated  should  not  be  less  than  $10,000  annually.  The  account  of  these  profits 
shall  lie  liquidated  immediately  in  the  terms  fixed  by  Article  LV,  up  to  the  day  on  which  the 
present  contract  logins  to  rule  and  have  effect,  and  the  payment  of  the  balance  which  may  result 
m  favor  of  the  Republic  shall  la?  made  by  the  company  in  New  York  to  the  order  of  the 
(iovemment. 
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Article  XXXIII.  Questions  which  muv  arise  between  the  Government  of  the  Kepublie 
and  the  railroad  company  concerning  the  understanding  or  the  fulfillment  of  this  contract,  shall 
be  decided  by  the  courts  and  tribunals  of  the  Colombian  Union  according  to  the  constitution  and 
laws  of  the  Republic. 

Hiiwtiong  that  mav  arinc  Viet  ween  the  (iovemment  of  the  Republic  and  the  railroad  company  as  to  the  under- 
standing or  the  execution  of  this  contract,  and  of  thoec  of  1S50  and  ls»>7,  to  which  this  one  refers,  »lmll  be  decided 
without  appeal  by  the  federal  supreme  court  of  the  Colombian  I'nion,  without  the  intervention  of  any  other  tribunal. — 
Articlt  VI I  of  contrart  of  1S7H. 

Aktici.e  XXXV.  The  ninety-nine  years  of  the  duration  of  the  privilege  conceded  by  this 
contract  shall  be  counted  from  the  date  on  which  it  may  be  approved  by  the  Congress." 

Aktici.e  XXXVI.  At  the  expiration  of  the  term 'of  the  privilege,  and  by  the  sole  fact  of 
its  expiration,  the  Government  of  the  Colombian  Union  shall  be  substituted  in  all  the  rights  of 
the  company,  and  shall  enter  immediately  into  the  enjoyment  of  the  line  of  communication,  of 
all  its  fixtures,  of  all  its  dependencies,  and  of  nil  its  products.  The  company  shall  Ihj  bound  to 
deliver  to  the  Government,  in  good  order,  the  roads,  the  works  which  compose  them,  and  their 
dependencies,  such  as  landing  and  discharging  places,  offices,  machines,  and  in  general  whatever 
movable  or  immovable  objects,  whether  destined  for  the  especial  service  of  transportation  or 
applicable  to  any  other  object  connected  with  the  enterprise. 

Article  XXX VII.  The  present  contract  contains  all  the  concessions  and  privileges  which 
the  existing  Panama  Railroad  Company  has  acquired  for  the  future.  In  virtue  of  which  it  is 
declared,  and  the  parties  hereby  expressly  agree,  that  at  no  time  can  the  company  claim  rights 
or  privileges  which  are  clearly*  not  contained  in  this  contract,  unless  they  may  be  granted  by 
subsequent  acts. 

Article  XXXVIII.  The  contract  of  the  15th  of  April,  1S5<>,  approved  by  the  legislative 
decree  of  the  4th  of  June  of  the  same  year,  is  hereby  re-formed  by  the  terms  of  the  present 
contract;  and  extended  as  it  is  in  thirty-eight  articles,  it  shall  be  submitted  to  the  approval  of 
the  executive  power  of  the  Republic,  and,  when  obtained,  it  shall  be  presented  to  Congress,  the 
consent  of  which  is  required  in  order  that,  being  enacted  into  a  law,  it  may  be  carried  into  effect.* 

AMENDMENTS  AGREED  ITON  BETWEEN   THE  PANAMA    RAILROAD  COMPANY  AND  THE  REPCRLIC  OF 

COI/OMBI  A.  ACOCST  18,  1HJ»1. 

Article  I.  Article  XX  of  the  contract  of  July  5,  1867,  approved  by  law  No.  4tS  of  the  same 
year,  shall  read  as  follows: 

From  and  after  July  1,  18!>2,  Colombian  products  passing  over  the  Panama  Railroad  shall 
pay  only  half  of  the  rate  of  freight  established  by  the  company  for  foreign  products  of  the  same 
class. 

Article  II.  Salt  from  the  Colombian  salt  pits  of  the  Atlantic  coast  intended  for  the  national 
ports  of  the  Pacific  shall  be  transported  by  the  same  railroad  company  at  the  following  rates: 

A  quantity  not  exceeding  6,(XH»,<nh»  ut  kilograms  each  year,  and  which  shall  in  no  case  exceed 
l,o(M)  tons  per  month,  at  the  rate  of  $2  gold  per  ton  without  any  deduction.  Shipments  of  the 
salt  referred  to  that  may  exceed  the  quantity  above  stated  shall  pay  the  rate  that  is  established 
for  the  other  Colombian"  products  in  the  previous  article. 

Which  was  Am/nat  Hi,  1S457.  &  foiiKt«w  approved  August  16,  1867. 
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WTSE  CONCESSION,  MARCH  20.  1878." 


contract  van  Tire  construction  or  an  intkkockank   canai.  across  Colombian  territory. 

Kustorgio  Salgar,  secretary  of  the  interior  and  of  foreign  relations  of  the  I'nited  States  of 
Colombia,  duly  authorized  of  the  one  part,  and  of  the  other  part  Lueien  N.  H.  Wvse,  chief  of 
the  Isthmus  Scientific  Surveying  Expedition  in  1K7(>,  1877,  and  IS7H,  member  and  delegate  of  the 
hoard  of  directors  of  the  International  Interoeeanic  Canal  Association,  presided  by  General 
Ktienne  Tfirr,  in  conformity  with  powers  ln-stowed  at  Pari*,  from  the  27th  to  the  2!>th  of  October, 
1*77,  have  celebrated  the  following  eontraet: 

ARTICLE  I.  The  Government  of  the  I'nited  States  of  Colombia  grants  to  Mr.  Lueien  N.  B. 
Wyse,  who  accepts  it  in  the  name  of  the  civil  International  Interoeeanic  Canal  Association,  repre- 
sented by  their  board  of  directors,  the  exclusive  privilege  for  the  construction  across  its  territory 
and  for  the  operating  of  a  canal  lietween  the  Atlantic  and  Pacific  oceans.  Said  canal  may  bo  con- 
structed without  restrictive  stipulations  of  anv  kind. 

This  concession  is  made  under  the  following  conditions: 

First.  The  duration  of  the  privilege  shall  be  for  ninety-nine  years  from  the  day  on  which 
the  canal  shall  be  wholly  or  partially  opened  to  public  service,  or  when  the  grantees  or  their 
representatives  commence  to  collect  the  dues  on  transit  and  navigation. 

Second.  From  the  date  of  approbation  by  the  Colombian  Congress  for  the  opening  of  the 
interoeeanic  canal,  the  Government  of  the  Republic  can  not  construct,  nor  concede  to  any  com- 
pany or  individual,  under  any  consideration  whatever,  the  right  to  construct  another  canal* across 
Colombian  territory  which  'shall  communicate  the  two  oceans.  Should  the  grantees  wish  to 
construct  a  railroad  as  an  auxiliary  to  the  canal,  the  Government  (with  the  exception  of  existing 
rights)  can  not  grant  to  anv  other  company  or  individual  the  right  to  build  another  interoeeanic 
railroad,  nor  do  so  itself,  during  the  time  allowed  for  the  construction  and  use  of  the  canal. 

Third.  The  ncees.»arv  studies  of  the  ground  and  the  route  for  the  line  of  the  canal  shall  be 
made  at  the  expense  of  the  grantees,  by  an  international  commission  of  individuals  and  competent 
engineers,  in  which  two  Colombian  engineers  shall  take  part.  The  commission  shall  determine 
the  general  route  of  tho  canal  and  report  to  the  Colombian  Government  directly,  or  to  its 
diplomatic  agents  in  the  United  States  or  F.urope.  upon  the  results  obtained,  at  the  latest  in  lftsl, 
unless  unavoidable  circumstances,  clearly  proven,  should  prevent  their  so  doing.  The  report 
-hall  comprise  in  duplicate  tho  scientific  lal*>rs  performed  and  an  estimate  of  the  projected  work. 

Fourth.  Tho  grantoes  shall  then  have  a  period  of  two  years  to  organize  a  universal  joint 
stock  company.  wliicH  shall  take  charge  oi  the  enterprise,  and  of  the  construction  of  the  canal. 
This  term  shall  commence  from  the  date  mentioned  in  the  preceding  paragraph. 

Fifth.  The  canal  shall  be  finished  and  placed  at  the  public  service  within  the  subsequent 
twelve  years  after  the  formation  of  the  company  which  will  undertake  its  construction,  but  the 
executive  power  is  authorized  to  grant  a  further  madmum  term  of  six  years  in  the  case  of 
encountering  superhuman  obstacles  beyond  the  power  of  the  company,  and  if  after  one-third 
of  the  canal  is  built,  the  company  should  acknowledge  the  impossibility  of  concluding  the  work 
in  the  said  twelve  years. 

Sixth.  The  canal  shall  have  the  length,  depth,  and  all  ocher  conditions  requisite  in  order 
that  sailing  vessels  and  steamships  measuring  up  to  140  meters  long.  1<>  meters  in  width,  and  8 
meters  in  draft  shall,  with  lowered  topmast,  lie  able  to  pass  the  canal. 

Seventh.  All  public  lands  which  may  be  required  for  the  route  of  the  canal,  the  porta, 
stations,  w  harves,  moorings,  warehouses,  and  in  general  for  the  construction  and  service  of  the 
canal,  as  well  as  for  the  railway,  should  it  be  convenient  to  build  it.  shall  ls>  ceded  gratis  to  the 
grantees. 

«  Trunxlntinii  tn.ru  tin-  [Mario  OnVUil  of  Bogota,  WealnnMby,  May  22,  1878. 
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Eighth.  These  unoccupied  public  lands  shall  revert  to  the  Government  of  the  Republic  with 
the  railroad  and  canal  at  the  termination  of  this  privilege.  There  is  also  granted  for  the  use  of  the 
canal  a  belt  of  laud  200  meters  wide  on  each  side  of  its  Imnks  throughout  n||  (he  distance  which 
it  may  run;  but  the  owners  of  lands  on  its  banks  shall  have  free  access  to  the  canal  and  its  ports, 
as  well  as  to  the  right  of  use  of  any  roads  which  the  grantees  may  open  there;  and  this  without 
jmving  any  dues  to  the  com  puny. 

Ninth.  If  the  lands  through  which  the  canal  shall  pass  or  upon  which  the  railroad  may  Ijc 
built,  should,  in  whole  or  in  part,  be  private  property,  the  grantee  shall  have  the  right  to  demand 
their  expropriation  by  the  Government  according  to  all  the  legal  formalities  in  such  eases.  The 
indemnity  which  shali  be  made  to  the  landowners,  and  which  snail  be  liased  on  their  actual  value, 
shall  bo  at  the  expense  of  the  company.  The  grantees  shall  enjoy  in  this  case,  and  in  those 
of  temporary  occupation  of  private  property,  all  the  rights  and  privileges  which  the  existing 
legislation  confers. 

Tenth.  The  grantees  may  establish  and  oiarate  at  their  cost  the  telegraph  lines  which  they 
may  consider  useful  as  auxiliaries  in  the  building  and  management  of  the  canal. 

*  Eleventh.  It  is,  however,  stipulated  and  agreed  that  if,  More  the  payment  of  the  securitv 
determined  upon  in  Article  II.  the  Colombian  Government  should  receive  any  formal  proposal, 
sufficiently  guaranteed  in  the  opinion  of  the  said  Government)  to  construct  the  canal  in  less  time 
and  under  more  advantageous  conditions  for  the  Cnitcd  States  of  Colombia,  said  proposal  shall 
be  communicated  to  the  grantees  or  their  representatives  that  they  may  be  sul>stituted  therein,  in 
which  case  they  shall  be  preferred;  but  if  they  do  not  accept  such  substitution  the  Colombian 
Government,  in  the  new  contract  which  they  may  celebrate,  shall  exact,  besides  the  guarantee 
mentioned  in  Article  II,  the  sum  of  $300,000  in  coin,  which  shall  be  given  as  indemnity  to  the 
grantees. 

Article  11.  Within  the  term  of  twelve  months  from  the  date  at  which  the  international 
commission  shall  have  presented  the  definite  results  of  their  studies,  the  grantees  shall  deposit  in 
the  bank  or  banks  of  Loudon,  to  be  designated  by  the  national  executive  power,  the  sum  of 
750,000  francs,  to  the  exclusion  of  all  paper  money,  as  security  for  the  execution  of  the  work. 
The  receipt  of  said  banks  shall  l>e  a  voucher  for  the  fulfillment  of  said  deposit.  It  is  understood 
that  if  the  grantees  should  lose  that  deposit  by  virtue  of  the  stipulations  contained  in  clauses  2 
and  3  of  Article  XXII  of  the  present  contract,  the  sum  referred  to,  with  interest  accrued,  shall 
become  in  toto  the  property  of  the  Colombian  Government.  After  the  conclusion  of  the  canal, 
said  sum,  without  interest,  which  latter  will  in  this  case  Vtelong  to  grantees,  shall  remain  for 
benefit  of  the  treasury,  for  the  outlavs  which  it  may  have  incurred  or  may  incur  in  the  construc- 
tion of  buildings  for  the  service  of  tlie  public  officers. 

Article  III.  If  the  line  of  the  canal  to  be  constructed  from  sea  to  sea  should  pass  to  the 
west  and  to  the  north  of  the  imaginary  straight  line  which  joins  Cape  Tiburon  with  Garaehin<5 
Point,  the  grantees  must  enter  into  some  amicable  arrangement  with  the  Panama  Railroad  Com- 
pany, or  pay  an  indemnity,  which  shall  be  established  in  accordance  with  the  provisions  of  law 
46,  of  August  lt>.  1867,  "approving  the  contract  celebrated  on  July  .r>,  I8t>7,  reformatory  of  the 
contract  of  April  15,  1800,  for  the  construction  of  an  iron  railroad  "from  one  ocean  to  the  other 
through  the  Isthmus  of  Panama." 

In  case  the  international  commission  should  choose  the  Atrato,  or  some  other  stream  already 
navigable,  as  one  of  the  entrances  to  the  canal,  the  ingress  and  egress  bv  such  stream,  and  the 
navigation  of  its  waters,  so  long  as  it  is  not  intended  to  cross  the  canal,  shall  la?  open  to  com- 
merce and  free  from  all  imposts. 

AuticleIV.  Besides  the  lands  granted  in  paragraphs  7  and  s  of  Article  I,  there  shall  be 
awarded  to  the  grantees,  as  an  aid  for  the  accomplishment  of  the  work,  and  not  otherwise.  600,000 
hectares  of  public  lands,  with  the  mines  they  may  comprise,  in  the  localities  which  the  company 
may  select.  This  award  shall  be  made  directly  by  the  national  executive  power.  The  public 
lands  situated  on  the  seacoast,  on  the  borders  of  the  canal  or  of  the  rivers,  shall  Ik>  divided  in 
alternate  lots  l>etween  the  Government  and  the  company,  forming  areas  of  from  one  to  two  thou- 
sand hectares.  The  measurements  for  the  allotment  or  locating  shall  be  made  at  the  expense  of 
the  grantees  and  with  the  intervention  of  Government  commissioners.  The  public  land*  thus 
granted,  with  the  mines  they  may  hold,  shall  be  awarded  to  the  grantees  as  fast  as  the  work  of 
construction  of  the  canal  progresses,  and  in  accordance  with  rules  to  lie  laid  down  by  the 
executive  power. 

Within  a  belt  of  2  myriameters  on  each  side  of  the  canal,  and  during  five  years  after  the 
termination  of  the  work,  the  Government  shall  not  have  the  right  to  grant  other  lands  beyond 
the  said  lots  until  the  company  shall  have  called  for  the  whole  number  of  lots  granted  by  this 
article. 

Article  V.  The  Government  of  the  Republic  hereby  declares  the  ports  at  each  end  of  the 
canal,  and  the  waters  of  the  latter  from  sea  to  sea,  to  be  neutral  for  all  time;  and,  consequently, 
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in  case  of  war  among  other  nations,  the  transit  through  the  canal  shall  not  be  interrupted  by  such 
event,  and  the  merchant  vessels  and  individuals  of  all  nations  of  the  world  may  enter  into  said 
ports  and  travel  on  the  canal  without  lieing  molested  or  detained.  In  general,  any  vessel  may 
pass  freely  without  any  discrimination,  exclusion,  or  preference  of  nationalities  or  persons,  on 
payment  of  the  dues  and  the  observance  of  the  rules  established  by  the  company  for  the  use  of 
the  canal  and  its  dependencies.  Exception  is  to  Im»  made  of  foreign  troops,  which  shall  not  have 
the  right  to  pass  without  permission  from  Congress,  and  of  the  vessels  of  nations  which,  being  at 
war  with  the  United  States  of  Colombia,  may  uot  have  obtained  the  right  to  pass  through  the 
canal  at  all  times,  by  public  treaties  wherein  is  guaranteed  the  sovereignty  of  Colombia  over  the 
Isthmus  of  Panama  and  over  tho  territory  whereon  the  canal  is  to  be  cut,  besides  immunity  and 
neutrality  of  the  said  canal,  its  ports,  bays,  and  dependencies  and  the  adjacent  seas. 

Article  VI.  The  United  States  of  Colombia  reserve  to  themselves  the  right  to  pass  their 
vessels,  noons,  ammunitions  of  war  at  all  times  and  without  paying  any  dues  whatever.  The 
passage  of  the  canal  is  strictly  closed  to  war  vessels  of  nations  at  war,  and  which  may  not  have 
acquired,  by  public  treaty  with  the  Colombian  Government,  the  right  to  pass  by  the  canal  at  all 
times. 

Article  VII.  The  grantees  will  enjoy  the  right  during  the  whole  time  of  the  privilege  to 
use  the  jwrts  at  the  termini  of  the  canal,  as  well  as  at  intermediate  points,  for  the  anchorage  and 
repair  of  ships  and  the  loading,  depositing,  transshipping,  or  landing  of  merchandise.  The 
ports  of  the  canal  shall  be  open  and  free  to  the  commerce  of  all  nations,  and  no  import  duties 
shall  be  exacted  except  on  merchandise  destined  to  be  introduced  for  the  consumption  of  the  rest 
of  tho  Republic  Tho  said  ports  shall  therefore  be  open  to  importations  from  the  commencement 
of  the  work,  and  the  custom-houses  and  the  revenue  service  which  the  Government  may  deem 
convenient  for  the  collection  of  duties  on  merchandise  destined  for  other  portions  of  the  Republic 
shall  be  established,  in  order  to  prevent  introduction  of  smuggled  goods. 

Articlb  VIII.  The  executive  power  shall  dictate,  for  the  protection  of  the  financial  inter- 
ests of  the  Republic,  the  regulations  conducive  to  the  prevention  of  smuggling,  and  shall  have 
the  power  to  station,  at  the  cost  of  the  nation,  the  number  of  men  which  they  may  deem  necessary 
for  that  service. 

Out  of  the  indispensable  otticials  for  that  service,  ten  shall  bo  paid  by  the  company,  and  their 
-alaries  shall  not  exceed  those  enjoyed  by  employes  of  the  same  rank  in  the  Baranquilla  custom- 
house. 

The  company  shall  carry  gratis  through  the  canal,  or  on  the  auxiliary  railway,  the  men 
destined  for  the  service  of  the  nation,  for  the  service  of  the  State  through  whoso  territory  the 
canal  may  pass,  or  for  tho  service  of  the  police,  with  the  object  of  guarding  against  foreign 
enemies,"or  for  tho  preservation  of  public  order,  and  shall  also  transport  gratis  the  baggage  of 
such  men,  their  war  materials,  armament,  and  clothing  which  they  may  need  for  the  service 
assigned  to  them. 

The  subsistence  of  the  public  force  which  may  be  deemed  necessary  for  the  safety  of  the 
interoceanie  transit  shall  likewise  be  at  the  expense  of  the  company. 

Article  IX.  The  grantee  shall  have  the  right  to  introduce,  free  of  import  or  other  duties 
of  whatever  class,  all  the  instruments,  machinery,  tools,  fixtures,  provisions,  clothing  for  lalwrers 
which  they  mav  need  during  all  the  time  allowed  to  them  for  the  construction  and  use  of  the 
canal.  The  ships  carrying  cargoes  for  the  use  of  the  enterprise  shall  enjoy  free  entry  into  what- 
ever point  shall  afford  them  easy  access  to  the  line  of  the  canal. 

Article  X.  No  taxes,  either  national,  municipal,  of  the  State,  or  of  any  other  class,  shall 
be  levied  upon  the  canal,  the  ships  that  navigate  it,  the  tugs  and  vessels  at  the  service  of  the 
grantees,  their  warehouses,  workshops,  and  offices,  factories  of  whatever  class,  storehouses, 
wharves,  machinery,  or  other  works  or  property  of  whatever  character  l>eloiiging  to  them,  and 
which  they  may  need  for  the  service  of  the  canal  and  its  dependencies  during  the  time  conceded 
for  its  construction  and  operation.  The  grantees  shall  also  have  the  right  to  take  from  unoccu- 
pied lands  the  matorials  of  any  kind  which  they  may  require  without  paying  any  compensation 
for  the  same. 

Article  XI.  Tho  passengers,  money,  precious  metals,  merchandise,  and  articles  and  effects 
of  all  kinds  which  may  be  transported  over  the  canal,  shall  also  lie  exempt  f  rom  all  duties,  national, 
municipal,  transit,  and  others.  The  same  exemption  is  extended  to  all  articles  and  merchandise 
for  interior  or  exterior  commerce  which  may  remain  in  deposit,  according  to  the  conditions  which 
may  bo  stipulated,  with  tho  company  in  the  storehouses  and  stations  belonging  to  them. 

Article  XII.  Ships  desiring  to  cross  the  canal  shall  present  at  tho  port  of  the  terminus  of 
the  canal  at  which  they  may  arrive  their  respective  registers  and  other  sailing  papers,  prescribed 
by  the  laws  and  public  treaties,  so  that  the  vessels  may  navigate  without  interruption.  Vessels 
not  having  said  papers,  or  which  should  refuse  to  present  them,  may  be  detained  and  proceeded 
against  according  to  law. 
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Akticlk  XIII.  The  Government  allows  the  immigration  and  free  access  to  the  lands  and 
shops  of  the  grantees  of  all  the  employes  and  workingmen  of  whatever  nationality,  who  may 
Iw  eontraeted  for  the  work,  or  who  may  come  to  engage  themselves  to  work  on  the  canal,  on 
condition  that  such  employes  or  laborers  shall  submit  to  the  existing  laws,  and  to  the  regulations 
established  by  the  company.  The  Government  promises  them  support  and  protection,  and  the 
enjoyment  of  their  rights  and  guaranties,  in  conformity  with  the  national  constitution  and  laws 
(luring  the  time  they  may  sojourn  on  the  Colombian  territory. 

The  national  peons  and  laborers  employed  on  the  work  of  the  canal  shall  be  exempt  from  all 
requisition  of  military  service,  national  as  well  as  of  the  State. 

Article  XIV.  In  order  to  indemnify  the  grantees  of  the  construction,  maintenance,  and 
working  expenses  incurred  hv  them,  they  shall  have,  during  the  whole  period  of  the  privilege, 
the  exclusive  right  to  establish  and  collect  for  the  passage  of  the  canal  and  its  ports,  the  dues  for 
light-houses,  anchorage,  transit,  navigation,  repairs,  pilotage,  towing,  hauling,  storage,  and  of 
station  according  to  the  tariff  which  they  may  issue,  and  which  they  may  modify  at  any  time 
under  the  following  express  conditions: 

First,  They  shall  collect  these  dues,  without  any  exceptional  favor,  from  all  vessels  in  like 
circumstances. 

Second.  The  tariffs  .shall  Ik-  published  four  months  before  their  enforcement  in  the  Diario 
Oticial  of  the  Government,  as  well  as  in  the  capitals  and  the  principal  commercial  ports  of  the 
countries  interested. 

Third.  The  principal  navigation  dues  to  lie  collected  shall  not  exceed  the  sum  of  10  francs 
for  each  cubic  meter  resulting  from  the  multiplication  of  the  prineijjal  dimensions  of  the 
submerged  part  of  the  ship  in  transit  (length,  breadth,  and  draft). 

Fourth.  The  principal  dimensions  of  the  ship  in  transit— that  is  to  say,  the  maximum 
exterior  length  and  breadth  at  the  water  line,  as  well  as  the  greatest  draft  shall  be  the  metrical 
dimension  inserted  in  the  official  clearance  papers,  excepting  any  modifications  supervening 
during  the  voyage.  The  ship's  captains  and  the  company's  agents  may  demand  a  new  measure- 
ment, which  operations  shall  l>e  carried  out  at  the  expense  of  the  petitioner;  and. 

Fifth.  The  same  measurement— that  is  to  say.  the  number  of  cubic  meters  contained  in  the 
parallelopipedon  circumscribing  the  submerged  part  of  the  ship  shall  serve  as  a  basis  for  the 
determination  of  the  other  accessory  dues. 

Akticlk  XV.  Hy  way  of  condensation  for  the  rights  and  exemptions  which  are  allowed  to 
the  grantees  in  this  contract,  the  Government  of  the  Republic  shall  be  entitled  to  a  share 
amounting  to  5  ]>er  cent  on  all  collections  made  by  the  company,  by  virtue  of  the  dues  which 
may  be  imposed  in  conforming  with  Article  XIV,  during  the  tirst  twentv-tive  years  after  the 
opening  of  the  canal  to  the  public  service.  From  the  twenty-sixth  up  to  the  fiftieth  vear,  inclu- 
sive, it  shall  be  entitled  to' a  share  of  t>  per  cent:  from  the  fifty- til's t  to  the  seventy-fifth  to  7  per 
cent,  and  from  the  seventy-sixth  to  the  termination  of  the  privilege  to  8  percent.  It  is  under- 
stood that  these  shines  shall  lie  reckoned,  as  has  lieen  rmid,  on  the  gross  income  from  all  sources, 
without  any  deduction  whatever  for  expenses,  interest  on  shares  or  on  loans  or  debts  against  the 
company.  The  Government  of  the  Republic  shall  have  the  right  to  appoint  a  commissioner  or 
agent,  who  shall  intervene  in  the  collections  and  examine  the  accounts,  and  the  distribution  or 
payment  of  the  shares  coming  to  the  Government  shall  be  made  in  due  half  -yearly  installments. 
The  product  of  the  .r>.  <j,  7,  and  IS  per  cent  shall  Ih>  distributed  as  follows: 

Four-tilths  of  it  >hall  go  to  the  Government  of  the  Republic,  and  the  remaining  one-fifth  to 
the  government  of  the  State  through  whose  territory  the  canal  may  pass. 

The  company  guarantees  to  the  Government  of  Columbia  that  the  share  of  the  latter  .shall  in 
no  case  be  less  than  the  sum  of  $250,000  tt  year,  which  is  the  same  as  that  received  as  its  share  in 
the  earnings  of  the  Panama  Railroad,  so  that  if  in  any  vear  the  5  |K>r  cent  share  should  not  reach 
.said  sum.  it  shall  be  completed  out  of  the  common  funds  of  the  company. 

Akticlk  XVI.  The  grantees  are  authorized  to  require  payment  in  advance  of  any  charges 
which  they  may  establish;  nine-tenths  of  these  charges  shall  be  made  payable  in  gold,  and  only 
the  remaining  one-tenth  jmrt  shall  lie  payable  in  silver  of  25  grams,  of  a  fineness  of  ihio, 

Akticlk  XVII.  The  ships  which  shall  infringe  u|x>n  the  rules  established  by  the  company 
shall  be  subject  to  the  payment  of  a  fine  which  said  company  shall  fix  in  its  regulations,  of  which 
due  notice  shall  be  given  to  the  public  at  the  time  of  the  Issue  of  the  tariff.  Should  they  refuse 
to  pay  said  line,  nor  furnish  sufficient  security,  they  may  be  detained  and  prosecuted  according  to 
the  laws.    The  same  proceedings  may  lie  observed  for  the  damages  they  may  have  caused. 

Article  XVIII.  If  the  opening  of  the  canal  shall  be  deemed  financially  possible,  the  grantees 
are  authorized  to  form,  under  the  immediate  protection  of  the  Columbian  Government,  a  universal 
joint-stock  company,  which  shall  undertake  the  execution  of  the  work,  taking  charge  of  all  financial 
transactions  which 'may  be  needed.  As  this  enterprise  is  essentially  international  and  for  public- 
utility,  it  is  understood  that  it  shall  always  be  kept  free  from  political  influences. 
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The  company  shall  take  the  name  of  tho  Universal  Interoceanic  Canal  Association:  its  resi- 
dence shall  be  fixed  in  Bogota.  Now  York.  London,  or  Paris,  as  the  grantees  may  choose:  branch 
offices  may  lie  established  wherever  necessary.  Its  contracts,  shares,  bonds,  and  titles  of  its 
property  shall  never  lie  subjected  by  the  (ioverninent  of  Colombia  to  any  charges  for  registry , 
emission,  stamps,  or  any  similar  imposts  upon  the  sale  or  transfer  of  these  shares  of  bonds,  as 
well  as  on  the  profits  produced  by  these  values. 

Article  XIX.  The  company  is  authorized  to  reserve  as  much  as  lo  per  cent  of  the  shares 
emitted,  to  form  a  fund  of  shares,  to  the  benefit  of  the  founders  and  promoters  of  the  enterprise. 
Of  the  products  of  the  concern,  the  company  take,  in  the  first  place,  what  is  necessary  to  cover 
all  expenses  of  repairs,  operations,  and  administration,  and  the  share  which  liolongs  to  the  Gov- 
ernment, as  well  as  the  sums  necessary  for  the  payment  of  the  interest  and  the  amortization  of 
the  bonds,  and.  if  possible,  the  fixed  interest  or  dividend  of  the  shares;  that  which  remains  will 
Is- considered  as  net  profit,  out  of  which  80  percent  at  least  will  be  divided  among  the  share- 
holders. 

ARTICLE  XX.  The  Colombian  Government  may  appoint  a  special  delegate  in  the  board  of 
directors  of  the  company  whenever  it  may  consider  it  useful  to  do  so.  This  delegate  shall  enjoy 
the  same  advantages  as  are  granted  to  the  other  directors  by  the  by-laws  of  the  company. 

The  grantees  pledge  themselves  to  appoint  in  the  capital  of  the  I'nion,  near  the  national 
Government,  a  duly  authorized  agent  for  the  purpose  of  clearing  up  all  doubts  and  presenting 
any  claims  to  which  this  contract  may  give  rise.  Reciprocally  and  in  the  same  sense,  the  Gov- 
ernment shall  appoint  an  agent  who  shall  reside  in  the  principal  establishment  of  the  eompanv 
situated  on  the  line  of  the  canal:  and,  according  to  the  national  constitution,  the  difficulties  which 
may  arise  between  the  contracting  parties  shall  tie  submitted  to  the  decision  of  the  federal 
supreme  court. 

Article  XXI.  The  grantees,  or  those  who  in  the  future  may  succeed  them  in  their  rights, 
may  transfer  these  rights  to  other  capitalist-  or  financial  companies,  but  it  is  absolutely  pro- 
hibited to  cede  or  mortgage  them  under  any  consideration  whatever  to  any  nation  or  foreign 
government. 

Article  XXII.  The  grantees  or  their  representatives,  shall  lose  the  right  hereby  acquired 
in  the  following  cases: 

First.  If  they  do  not  deposit,  on  the  terms  agreed  upon,  the  sum  which  by  way  of  security 
must  insure  the  execution  of  the  work. 

Second.  If,  in  the  first  year  of  the  twelve  that  are  allowed  for  the  construction  of  the  canal, 
the  works  are  not  already  commenced,  in  this  case  the  company  shall  lose  the  sum  deposited  by 
way  of  securitv,  together  with  the  interest  that  may  have  accrued,  all  of  which  will  remain  for  the 
benefit  of  the  Republic. 

Third.  If,  at  the  end  of  the  second  period  fixed  in  paragraph  5  of  Article  I,  the  canal  is  not 
transitable,  in  this  case  also  the  company  shall  lose  the  sum  deposited  as  security,  which,  with 
the  interests  accrued,  shall  remain  for  the  benefit  of  the  Republic. 

Fourth.  If  they  violate  the  prescriptions  of  Article  XXI;  and 

Fifth.  If  the  service  of  tho  canal  should  be  interrupted  for  a  longer  period  than  six  months 
without  its  lieing  occasioned  by  the  acts  of  God,  etc. 

In  cases  '2,  8,  4.  and  ft.  the  federal  supreme  court  shall  have  the  right  to  decide  whether  the 
privilege  has  In-come  annulled  or  not. 

Article  XX11I.  In  all  cases  of  decisions  of  nullity  the  public  lands  mentioned  in  clauses  7 
and  8  of  Article  I.  and  such  lands  as  are  not  settled  or  Inhabited  from  among  those  granted  by 
Article  IV,  shall  revert  to  the  possession  of  the  Republic  in  the  condition  they  may  be  found  in, 
and  without  any  indemnity  whatever,  as  well  as  the  buildings,  materials,  works. 'and  improve- 
ments winch  the  grantees  mav  jiossess  along  the  canal  and  its  accessories.  The  grantees  shall 
only  retain  their  capital,  vessels,  provisions,  and  in  general  all  movable  property. 

Article  XXIV.  Five  years  previous  to  the  expiration  of  the  ninety-nine  years  of  the 
privilege,  the  executive  power  shall  appoint  a  commissioner  to  examine  the  condition  of  tho  canal 
and  annexes,  and,  with  the  knowledge  of  the  company  or  its  agents  on  the  Isthmus,  to  make  an 
official  report,  describing  in  every  detail  the  condition  of  the  same  and  pointing  out  what  repairs 
may  lie  necessary.  This  report  will  serve  to  establish  in  what  condition  the  canal  and  its  depend- 
encies shall  be  delivered  to  the  National  Government  on  the  day  of  expiration  of  the  privilege 
now  granted. 

Article  XXV.  The  enterprise  of  the  canal  is  reputed  to  be  of  public  utility. 

Article  XXVI.  This  contract,  which  will  serve  as  a  substitute  for  the  provisions  of  law  33 
of  May  '2*k  1S7»;,  and  the  clauses  of  tjie  contrart  celebrated  on  the  2Sth  of  May  of  the  same  year, 
shall  lie  submitted  for  the  approval  of  the  President  of  the  I'nion  and  the  definite  acceptance  by 
the  Congress  0f  the  nation. 
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Iii  witness  whereof  they  sign  the  present  in  Bogota  on  the  I'Otli  March.  1*7*. 


Ecstorgio  Salgar. 
LrciEN  N.  B.  Wyse. 


Approved: 


Bogota,  March  21,  MS. 


Aqcii-eo  I'arko, 

President  <>/ tin  Union. 

KuSTORGIO  SaI.GAK, 

Secretory  of  the  Interior  ami  of  Foreign  R>httiom. 


(By  decree  of  Congress.  May  IT,  1S7S,  approved  May  18,  lS7s,  the  foregoing  contract,  with 
certain  modilications  in  the  original  draft,  was  duly  approved.  In  the  foregoing  translation  of 
the  contract  the  modifications  introduced  l>\-  this  decree  have  been  incorporated  for  convenience 
with  the  contract  as  originally  signed,  so  that  the  translation  represents  the  actual  form  of  the 
contract  as  modified  and  finally  approved  by  Congress.) 

Note  from  Lucien  X.  B.  Wyse,  wherein  he  declares  he  accepts  all  the  modilications  made  In- 
law a.S  to  the  contract  for  the  construction  of  the  interoceanic  canal. 
To  the  lu/iwralitt  Strrrinry  of  Ihe  Intrrivr  ami  Foreign  HtUitimt*: 

I  have  the  honor  to  inform  yon  that  I  accept  each  and  all  of  the  modifications  introduced  by  Conjrrei*  to  the 
contract  which  I  celebrated  witli  SeiV.r  Kustorjrio  Salgar,  vour  worthy  predecessor  in  the  department  of  the  interior 
and  forei(rn  relations,  for  the  construction  of  tlie  interoeeanic  canal,  which  contract  was  approved  by  the  executive 
power  un<ler  <luto  of  March  2;f  last. 

The  modifications  to  which  I  have  alluded  arethot-e  recorded  in  law  No.  '.'S.  of  the  18th  instant. 

I  hasten  to  lay  this  declaration  before  the  Government  of  Colombia,  so  that  it  may  l>c  taken  in  eonsideration,  in 
order  that  said  law  may  be  effective  in  all  ita  pert*. 

Bogota,  May  18,  1878. 
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ADDITIONAL  CONTRACT  MODIFYING  THAT  OF  MARCH  23,  1878,  APPROVED  BY  LAW  28 
OF  THE  SAME  YEAR-LAW  107  OF  1890.    (DECEMBER  26.) 


EXTENSION   OK  TEN   TEAKS   FOR  THE  OPENING  OF  THE  INTEROCEANIC  CANAL  ACROSS  COLOMBIAN 

TERRITORT. 

The  Congress  of  Colombia  decrees: 

Only  Article.  The  contract  modifying  that  of  March  23,  ls78,  for  the  opening  of  an  inter- 
oceanic canal  across  Colombian  territory,  concluded  between  his  excellency  the  minister  of  foreign 
affairs  and  Mr.  Lucien  N.  B.  Wyso,  special  representative  of  ttie  receiver  of  the  Compagnie 
Universelle  du  Canal  do  Panama,  is  approved  in  all  its  parts,  which  contract  is  literal  I  v  as  follows: 

Antonio  Roldan,  minister  of  foreign  affairs,  duly  authorized  by  His  Excellency  the  President 
of  the  Republic,  hereinafter  called  the  '•Government,"  of  the  one  part,  and  Lucien  X.  P».  Wyse, 
naval  commander,  engineer,  original  concessionary  of  the  interoceanic  canal,  and  special  delegate 
of  the  receiver  of  the  Compugnie  Universelle  du  Canal  de  Panama,  under  powers  of  attorney 
executed  at  Paris  May  1(5,  lv.io.  hereinafter  called  the  "  concessionary."  of  the" other  part,  have 
agreed  to  modify  the  contract  of  March  23.  1878,  for  the  opening  of  an  interoceanic  canal  across 
Colombian  territory,  approved  by  law  28  of  the  same  vear,  in  accordance  with  the  following 
stipulations: 

Article  I.  The  Government  grants  to  the  receiver  of  the  Compagnie  Cniversclle  du  Canal 
de  Panama  an  extension  of  ten  years,  within  which  the  canal  is  to  be  finished  and  put  in  public 
operation.    The  said  extension  is  consented  to  subject  to  the  following  conditions: 

First.  The  concessionary  agrees  to  transfer  all  the  plant  of  the  company  in  liquidation  to  a 
new  company,  which  shall  undertake  the  completion  of  the  work  of  the  interoceanic  canal. 

Second.  The  new  company  shall  be  formally  organized  with  a  capital  sufficient  for  this 
purpose,  and  shall  resume  the  work  of  excavation  in  a  serious  and  permanent  manner  not  later 
than  February  28,  18!*3. 

Third.  The  concessionary,  or  his  successors,  shall  furnish  monthly  to  the  Xational  Govern- 
ment at  Panama  the  sum  of  lO.ooo  piasters,  in  Colombian  coin  of  <>.h3t>,  for  the  maintenance  of 
250  men  of  the  military  garrison  of  the  department  of  Panama,  whom  the  Government  under- 
takes to  assign  for  the  preservation  of  order  and  for  the  security  of  the  line  of  the  canal  during 
the  work  of  excavation,  and  ut>on  its  termination  for  the  protection  of  interoceanic  transit. 

In  case  the  company  should  have  need  of  a  greater  number  of  men  of  the  public  forces,  the 
Government  will  assign  them  to  said  service,  taking  them  from  the  military  garrison  of  the 
department,  but  the  additional  expense  occasioned  by  this  increase,  reckoned  upon  the  basis 
alreadv  established,  shall  also  be  Iwrno  by  the  company. 

The  company  binds  itself  to  furnish  places  set  apart  for  the  occupancy  of  the  troops  upon 
points  on  the  line  at  which  the  Government  has  none  of  its  own.  The  last  part  of  Article  VIII 
of  the  original  contract  for  the  privilege  is  modified  in  these  respects. 

Fourth.  The  navigation  of  the  lakes  which  may  form  jwirt  of  the  canal  shall  be  free  to  small 
vessels,  in  accordance  with  the  regulations  which  the  company  may  prescribe  for  this  purpose. 
The  latter  shall  not  bo  responsible  for  the  inherent  risks  of  this  navigation.  The  internal  regu- 
lation of  the  lakes  shall  l>e  settled  by  the  Government  at  the  proper  time,  taking  into  account  the 
general  interests  of  the  enterprise.  " 

Fifth.  The  company  binds  itself  to  reestablish  public  transit  at  the  mouth  of  the  Rio  Grande 
by  means  of  bridges  or  bouts,  as  it  shall  consider  most  practicable;  and  if,  in  consequence  of  the 
number  of  vessels,  passage  should  become  hereafter  too  difficult,  the  company  shall  reestablish  it 
between  Emperador  and  Arraijan  to  the  satisfaction  of  the  Government. 

Article  II.  Besides  the  public  lands  granted  gratis  by  the  contract  of  1*78.  the  expropria- 
tion of  lands,  buildings,  and  plantations  which  shall  prove  necessary  to  the  canal  and  its  depend- 
encies shall  Is1  made  by  the  Government,  on  account  of  the  company,  in  conformity  with  the 
ninth  condition  of  Article  I  of  the  aforesaid  contract,  approved  bv  law  28  of  1878. 

Such  expropriation  shall  In-  made  with  all  speed  which  the  legislation  of  the  country  upon 
the  subject  permits.  The  expropriated  real  estate  shall  be  immediately  delivered  over  to  the 
concessionary,  or  his  successors. 

Article  III.  The  Government  also  undertakes  to  take  the  necessary  steps  for  restoring  to 
the  new  couipnnv  the  complete  enjoyment  of  the  lands  belonging  to  the  company  in  liquidation 
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unlawfully  occupied  by  private  persons,  and  to  procure  a  judicial  decree  that  all  jx-rsons  who. 
without  previous  consent,  shall  have  built  or  planted  upon  the  lands  tiought  bv  the  company  in 
liquidation  for  the  purpose  of  works  of  excavation,  installation,  and  unloading  shall  have  no  right 
to  anv  indemnity. 

ARTICLE  IV.  As  compensation  for  the  services  which  the  Government  agrees  to  render,  in 
accordance  with  the  two  preceding  articles,  the  concessionary,  or  his  successors,  shall  pay  to  the 
Government  lo.oou.tioo  francs  in  gold,  and  shall  issue  to  it  gratis  in  addition  6,000,000  francs  in 
10,ooo  dividend-hearing  shares  of  the  new  company  of  .MR)  francs  each,  full  paid,  having  the 
right  to  no  other  dividends  than  those  which  are  declared  on  ordinary  shares.  The  said  lo.oou 
shares  shall  remain  attached  to  their  respective  stubs  until  the  other  shares  shall  be  full  paid, 
but,  upon  notice  to  the  company,  the  Government  shall  have  the  power,  when  it  shall  see  ht,  to 
assign  or  pledge  them. 

The  10,000.000  francs  to  which  this  article  refers  shall  be  paid  bv  the  concessionary,  or  by 
his  successors,  in  live  equal  annual  installments,  the  tirst  being  paid  three  months  after  the  new 
company  for  the  completion  of  the  canal  shall  l>e  fully  organized,  in  conformity  with  the  second 
condition  of  Article  I.  From  this  sum  shall  be  deducted  2,500,(100  francs,  as  well  as  the  interest 
accrued  up  to  the  date  of  the  present  contract,  which  the  Government  owes  to  the  company  in 
liquidation  for  the  loan  of  ISSH,  the  deduction  being  made,  in  the  tirst  place,  for  the  purpose  of 
tixitig  the  amount  of  the  five  installments  just  mentioned.  By  this  payment  the  said  loan  shall 
lie  finally  discharged. 

Article  V.  A  special  member,  whom  the  Government  has  the  right  to  appoint  in  the 
company's  lioard  of  directors,  in  conformity  with  Article  XX  of  the  contract  in  force,  shall  enjoy 
in  the  new  comjmny  to  lie  organized  for  the  completion  of  the  canal,  the  same  advantages  and 
compensation  granted  to  the  other  directors  by  the  charter  of  the  comjmnv,  but  neither  the  said 
appointee  nor  the  official  agent  of  the  Government  residing  in  the  Isthmus,  shall  make  any 
publication  relative  to  the  company  without  the  express  authorization  of  the  Government 

Article  VI.  If  the  new  company  for  the  completion  of  the  canal  shall  not  be  organized,  and 
if  the  work  of  excavation  on  the  canal  shall  not  be  resumed  within  the  period  fixed  by  the  second 
condition  of  Article  I,  the  contract  in  force  shall  lapse  and  the  Republic  shall  enter  iuto  the  pos- 
session and  enjoyment,  without  the  necessity  of  a  previous  judicial  decree  and  without  indem- 
nity, of  the  works  of  the  canal  and  its  annexes,  which  revert  to  it  in  accordance  with  Article  III 
of  the  contract  of  1*7K. 

Section  1.  It  is  understood  that  the  contract  shall  also  lapse,  and  the  provisions  of  this 
article  shall  l>ecome  applicable  if,  the  company  for  the  completion  of  the  canal  not  being  organ- 
ized lieforo  February  28,  lsttt,  the  legal  representative  of  the  Compagnie  Universale  du  ('-anal 
Interoceanique,  or  its  successors,  abandon  the  maintenance  of  the  works,  plant,  and  buildings 
now  existing  upon  the  Isthmus  and  belonging  to  the  company. 

Sec.  2.  The  maintenance  of  the  property  enumerated  in  the  preceding  paragraph  shall  be 
considered  abandoned  when  the  legal  representative  of  the  Compagnie  Univcrsellc  du  Canal  Inter- 
oceanique in  liquidation,  or  his  successors,  shall  discharge  the  force  of  employes  which  he  now 
has  on  the  Isthmus,  or  shall  cease  to  make  the  necessary  expenditure  for  preventing  the  loss  or 
deterioration  of  the  said  projierty. 

Skc.  3.  It  is,  moreover,  understood  that  the  buildings,  plants,  works,  and  improvements  which 
are  to  become  the  property  of  the  Republic  under  the  circumstances  provided  in  this  article,  and 
in  conformity  with  Article  XXIII  of  the  contract  of  1878,  shall  be  inalienable,  and  are  to  be  in 
good  condition,  subject  to  deterioration  arising  from  use,  from  unavoidable  causes,  or  from  accident. 

Article  VII.  As  soon  as  the  comjmny  for  the  completion  of  the  canal  shall  In-  legally  organ- 
ized and  shall  have  resumed  the  work,  in  conformity  with  the  provisions  of  the  second  condition 
of  Article  I  of  this  contract,  the  Government  shall  assign  to  it  in  the  department  of  Panama  the 
•250,000  hectares  of  public  lands  to  which  it  has  been  already  declared  by  decisions  of  the  exec- 
utive power  to  be  entitled,  and  shall  issue  to  it  the  respective  patents,  provided  that  the  legal 
formalities  in  the  premises  1m-  accomplished  on  the  part  of  the  company. 

Article  VIII.  The  security  of  75o,im.h) francs  deposited  by  the  canal  company  in  accordance 
with  Article  II  of  the  contract  in  force  shall  lie  maintained  as  a  guaranty  for  the  fulfillment  of  the 
obligations  arising  from  the  said  contract  and  of  those  assumed  by  the  concessionary  under  the 
provisions  of  the  present  contract. 

Article  IX.  All  rights  and  obligations  created  by  the  contract  of  March  2H,  187s.  for  the 
opening  of  an  interoceanic  canal  across  Colombian  territory,  approved  by  law  2H  of  the  same 
year,  shall  continue  in  full  force  and  vigor  without  other  restrictions  and  modifications  than  those 
contained  in  the  present  contract. 

Article  X.  In  order  that  the  present  contract  may  have  full  force  and  effect,  it  shall  »>e  sub- 
mitted to  the  approval  of  His  Excellency  the  President  of  the  Republic,  and  to  that  of  Congress. 

I>one  in  duplicate,  at  Bogota,  the  liith  day  of  December.  1890. 

Antonio  Roldan. 
Lucten  N.  B.  Wyse. 
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Appendix  1 1. 
CONTRACT  OF  EXTENSION. 


CONTRACT  GRAVTIMI   EXTENSION  TO  THE  PANAMA  CAN  A  I.  COMPANY.  IN  LIQUIDATION. 

Between  Mateo  F.  Saurez,  minister  of  foreign  affairs,  duly  authorized  by  His  Excellency 
the  Vice-President  of  the  Republic,  and  in  accordance  with  the  powers  granted  to  the  executive 
power  by  law  91  of  1892,  hereinafter  called  "the  Government,  of  the  one  part,  and  Francois 
Mange,  engineer,  director  of  the  operations  of  the  liquidation  on  the  Isthmus,  special  represent- 
ative of  the  receiver  of  the  Compagnie  Universelle  du  Canal  de  Panama,  under  powers  of  attor- 
ney granted  him  at  Paris,  January  24,  181*3,  hereinafter  called  "the  concessionary,"  of  the  other 
part;  it  has  been  agreed  to  modify  the  contracts  of  March  23,  1878,  and  December  10,  1890,  for 
the  opening  of  an  mteroceanic  canal  across  Colombian  territory,  in  conformity  with  the  follow- 
ing stipulations: 

Article  1.  The  extension  of  ten  3*ears  granted  in  Article  1  of  the  contract  of  1890  to  the 
receiver  of  the  Compagnie  I'niverselle  du  Canal  de  Panama  remains  in  force,  subject  to  the  con- 
ditions then  provided,  except  the  second,  which  is  modified  by  the  extension  until  October  81. 
1894,  of  the  period  within  which  the  new  company  is  to  be  formed  and  work  on  the  canal  is  to 
lie  resumed  in  a  serious  and  permanent  manner. 

The  term  of  ten  years  shall  begin  to  run  from  the  date  of  the  formal  organization  of  the 
new  company. 

Article  2.  The  concessionary  or  his  successor  acknowledges  the  validity  of  the  former 
contracts  and  of  the  present  contract,  and  binds  himself  to  do,  in  France,  all  acts  necessary  to 
insure  its  validity.    These  proceedings  are  to  be  concluded  not  later  than  August  31  next. 

Article  3.  As  compensation  for  the  extension  which  the  Government  grants  by  Article  1, 
and  to  indemnify  it  for  the  advantages  which  it  relinquishes  accordingly,  the  concessionary  or  his 
successor  acknowledges  an  indebtedness  in  favor  of  the  Republic  amounting  to  the  "sum  of 
2,000,000  francs  in  gold,  which  added  to  the  10,000,000  provided  in  Article  4  of  the  contract  of 
1890,  constitutes  a  total  indebtedness  of  12,000,000  francs  in  favor  of  Colombia,  exclusive 
of  5,000,000  francs  in  10,000  shares,  also  mentioned  in  the  article  aforesaid. 

Article  4.  The  contracting  parties  further  agree  that  from  the  12,000,000  which  have  just 
been  mentioned  in  the  preceding  article  shall  Ik1  deducted  the  sum  of  4,000,000  francs  which  the 
Colombian  Government  and  the  treasury  of  the  department  of  Panama  owe  to  the  company  in 
liquidation  for  the  loan  of  18X3  and  its  interest,  and  for  services  and  material  furnished  to  the 
administration  of  this  department  from  1881  to  1892.  Accordingly,  this  debt  becomes  finally 
extinguished,  leaving  the  Republic  free  from  all  obligation  with  regard  to  this  matter,  and  reducing 
to  8,000.000  francs  in  gold,  the  sum  which  the  new  company  is  to  pay  to  the  Government. 

Article  5.  The  8,000,000  francs  mentioned  in  the  preceding  article  shall  be  paid  by  the 
concessionary  or  his  successor  in  the  following  manner:  150,000  francs  August  31,  1893;  150,000 
francs  October  31, 1893;  200.000  francs  December  81,  1893.  The  remainder  shall  Ite  paid  in  four 
installments,  the  first  to  be  paid  three  months  after  the  new  company  for  the  completion  of  the 
canal  shall  be  formally  organized.  The  first  of  these  installments  shall  be  1.500,000  francs  and 
the  three  others  2.000,000  francs  each. 

Article  (5.  The  Republic  shall  enter  into  possession  and  ownership,  without  need  of  previous 
judicial  decision  and  without  any  indemnity,  of  the  canal  itself  and  the  annexes  dependent  thereon, 
in  conformity  with  the  contracts  of  187S  and  1890,  in  each  of  the  following  cases: 

If  the  new  company  shall  not  l>e  organized  within  the  period  fixed  by  Article  L. 

If  the  work  shall  not  be  resumed  within  the  period  fixed  by  the  same  article. 

If  the  receiver  sells  the  property  which  is  to  belong  to  the  Republic  in  case  of  lapse,  or 
abandon-  its  maintenance,  all  in  conformity  with  the  provisions  of  the  previous  contracts,  saving 
and  excepting  deterioration  arising  from  use.  unavoidable  causes,  or  from  accident. 

"Translation  from  Diario  Oricial  of  Bogota.  April  5,  1SJW,  No.  SH25. 
&  Dot-.  222,  58-2  31  4*1 
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If  the  inventory  mentioned  in  Article  7  of  the  present  contract  shall  not  he  made. 

If  the  conditions  of  Article  2  of  the  same  contract  shall  not  I  mi  fulfilled. 

Article  7.  A  general  inventory  of  the  property  of  the  company  in  liquidation,  which  shall 
comprise  as  well  the  property  which  is  to  l>clong  to  the  Government  in  case  of  lapse,  as  that  which 
is  to  belong  to  the  company  in  liquidation,  shall  he  prepared  upon  the  Isthmus.  It  is  understood 
that  rolling  stock  and  floating  plant  shall  he  comprised  in  this  inventory,  which  is  to  be  made  in 
conjunction  with  the  agent  of  the  Government  at  Panama,  and  is  to  be  completed  not  later  than 
August  31,  1893. 

Article  8.  The  security  of  7f>o,oiio  francs  deposited  in  conformity  with  the  contract  of 
1878  by  the  canal  company  "and  confirmed  by  the  contract  of  ISSN)  shall  be  maintained  as  a 
guaranty  for  the  fulfillment  of  the  obligations  arising  from  the  said  contracts  and  those  to  which 
the  concessionary  agrees  by  the  present  contract. 

Article  "Disputes  which  may  arise  between  the  contracting  parties  with  retard  to  the 
present  contract  or  the  former  contract  shall  be  submitted  to  the  supreme  court  of  justice  of 
Colombia. 

In  conformity  with  the  provisions  of  Article  7  of  law  145  of  1888,  the  concessionary  waive* 
the  right  to  diplomatic  intervention  concerning  the  duties  and  rights  arising  from  the  three 
contracts,  except  in  cast?  of  denial  of  justice. 

Article  10.  All  rights  and  obligations  arising  from  contract  of  March  23,  1S78,  and  con- 
tract of  Decerning-  10,  ISito,  for  the  excavation  of  an  interoceanic  canal  across  Colombian  terri- 
tory, approved  by  law  28  of  1878,  and  by  law  M7  of  18!K),  shall  continue  in  full  force  and  vigor, 
without  other  modifications  than  those  provided  in  the  present  contract. 

Article  11.  The  concessionary  declares  that  ho  accept*  all  the  provisions  of  the  present 
contract  which  impose  special  obligations  upon  the  receiver,  as  well  as  those  which  affect  the 
company  which  may  he  formed. 

Article  12.  The  present  contract  must,  in  order  to  be  valid.  Is;  approved  by  His  Excellency 
the  Vice-President  of  the  Republic. 

Done  in  duplicate  at  Bogottf  the  4th  day  of  April,  18W3. 

Marco  F.  Suarez. 
Francois  Mange. 

Executive  Government,  Royota,  April  4,  1893. 

Approved. 

[heal.]   M.  A.  Caro. 

The  Mini*ttT  of  Foreign  Affair*. 

Marco  F.  Suarez. 
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CONTRACT  RELATIVE  TO  THE  GRANTING  OF  AN  EXTENSION  OF  TIKE  TO  THE  NEW 

COMFANT  OF  THE  PANAMA  CANAL." 

Whereas  the  national  executive  power  has  dictated  the  following  decree  No.  721  of  1900 
(April  231,  by  which  provision  is  made  for  the  granting  of  an  extension  of  time  to  the  new  com- 
pany of  the  i'anama  Canal,  the  President  of  the  Republic  having  .seen  the  memorial  hv  which  the 
new  company  of  the  Panama  Canal  has  solicited  of  the  Government  an  extension  of  six  years  for 
the  completion  of  the  work  and  putting  it  into  public  service;  and  having  seen  the  communica- 
tions in  which  the  special  agent,  Dr.  Nicolas  Esquerra,  expounds  to  the  Government  the  public 
expediency  of  granting  the  extension  herein  considered,  decrees: 

Article  1.  The  Government  may  grant  to  the  new  company  of  the  Panama  Canal  an  exten- 
sion for  the  tixed  terra  of  six  years  to  complete  the  work  and  put  it  into  public  use:  /WmW, 
That  it  shall  deposit  at  the  disposition  of  the  national  treasury,  within  one  hundred  and  twenty- 
days,  computed  from  the  date  on  which  this  instrument  shall  Be  notified  to  the  said  company,  in 
such  hank  or  establishment  as  may  be  designated  by  the  Government,  5.000,000  francs  in 
French  gold. 

Article  2.  The  said  extension  will  begin  to  run  on  the  31st  day  of  October,  1904;  conse- 
quently the  canal  must  be  completed  and  put  into  public  use  on  the  31st  day  of  October,  1910,  at 
the  latest 

I>et  it  be  communicated  and  published. 

Given  at  Pefla,  department  of  Cundinamarca,  this  23d  day  of  April,  1900. 

Manuel  A.  Sanclemente. 
Rafael  M.  Palacio, 

Minister  of  State. 
Carlos  Cuervo  Marquez, 

Minister    Foreign  ;\jf'air*. 
Carlos  Caloeron, 

Minister  of  Finance. 
Jose  Santos, 

Minister  of  War. 
Morco  F.  Suarez, 

Minister  of  J\td/ic  Instruction. 
Marceliano  Varuas, 

Minister  of  the  Treasury. 

Now,  therefore,  we,  to  wit,  Carlos  Calderon,  minister  of  finance  of  the  Republic,  duly  author- 
ized by  the  executive  power,  on  the  one  part,  and.  on  the  other  part,  Alejandro  N.  Mancini,  in 
his  capacity  of  agent  of  the  new  company  of  the  Panama  Canal  ana  as  representative  of  the  same, 
by  virtue  of  the  power  of  attorney  which'  he  has  laid  before  the  ministry  of  finance,  have  executed 
the  following  contract: 

Article  1.  The  Government  of  the  Republic  grants  to  the  new  company  of  the  Panama 
Canal  a  delay  of  six  years,  from  the  31st  of  October.  11*04.  in  which  to  complete  the  work  on  the 
canal  and  deliver  it  to  the  public  service,  under  the  terms  of  the  existing  contracts.  In  conse- 
quence the  said  work  shall  have  to  be  completed  and  put  into  the  public  service  on  the  31st  day 
of  October,  19lo. 

Article  2.  In  consideration  of  the  extension  referred  to  in  the  foregoing  article,  the  new 
company  of  the  Panama  Canal  will  pay  to  the  Republic  the  sum  of  5,000,000  francs  in  French 
coin,  in  the  cit  v  of  Paris,  ninety  days  from  the  date  on  which  this  contract  shall  have  been  approved 
by  the  Most  Excellent  President  of  the  Republic.  Said  payment  shall  l>e  made  by  the  company 
to  the  firm  or  bunk  in  the  city  of  Paris  in  whose  favor  the  minister  of  the  treasury  of  the  Republic 
may  draw. 


"Tnuiflmion  from  Diario  Ulleial,  Hottot/i,  May  7,  11*00,  No.  1 1270  (ministry  of  finance). 
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AuncLK  8.  This  contract  requires  the  approval  of  the  council  of  ministers  and  that  of  the 
Most  Excellent  President  of  the  Republic. 

In  witness  whereof  we  have  signed  three  copies  of  oven  tenor,  at  Hogoui.  this  2,>th  dav  of 
April,  1900. 

CAKIX38  CaI.DEROX. 

Alejandro  N.  Mancint. 

Presidency  or  the  Council  ok  Ministers, 

Bogota,  April  2~>,  1900. 
In  tho  session  of  this  day  the  foregoing  contract  was  examined  and  unanimously  approved. 

Camm  Cuervo  Mahquez, 

J'rt*/drnt, 
Alejandro  M.  Olivarks, 

Secretary  ad  hoc. 

National  Executive  Power, 
PeTla,  Department  of  Cundtnamarca,  April  26',  1900. 

Approved. 

Manuel  A.  Saxclemente. 
Carlos  Calderox, 

Jfininter  of  Finance. 


Digitized  by  Google 


Appendix  K  K. 


MEMORANDUM  OF  LEGAL  STATUS  OF  THE  NEW  PANAMA  CANAL  COMPANY.  INCLUDING 
TRANSLATIONS  OF  FRENCH  LAWS  AND  JUDICIAL  DECREES  AFFECTING  ITS  ORGAN- 
IZATION, AND  THE  CHARTER  OF  THE  COMPANY. 


The  general  incorporation  law  of  France  of  July  24,  1867,  under  which  the  old  Panama 
Canal  Company  was  organized,  is  found  in  the  French  Code  of  Commerce,  by  Leopold  (iarrand. 
London,  l880,"page  703. 

The  amendatory  act  of  August  1.  18!»3.  which  modified  the  law  prior  to  the  organization  of 
the  new  company,  is  found  in  Bulletin  Des  Loisde  la  Ropublique  Francais,  twelfth  scries,  volume 
47,  page  491,  published  in  Paris,  1894. 

Extract  from  tiik  judgment  of  the  civil  tribunal  ok  the  Seine,  rendered  February  4, 

1889,  PRONOUNCING  THE  DISSOLUTION  OF  THE  CoMPAONIF.  UmVERSELLE  DU  CaNAL  INTER- 
OCEANTQUE  DE  PANAMA  AND  APPOINTING  A  RECEIVER. 

The  court,  in  consideration  that  the  civil  or  commercial  character  of  a  company  is  recognized, 
not  by  the  particular  form  which  it  takes,  but  by  the  nature  of  the  enterprise  which  constitutes 
its  principal  object:  that  it  therefore  matters  little  that  the  Compagnic  du  Canal  Interoccanique 
de  Panama  is  a  soci^te  anonyme.  this  circumstance  not  being  enough  to  impress  upon  it  a  com- 
mercial character: 

In  consideration,  that  as  toSts  object,  according  to  Article  2  of  its  articles,  it  comprises  the 
construction  of  a  maritime  canal  for  deep-water  navigation  between  the  Atlantic  Ocean  and  the 
Pacilic  Ocean,  across  the  part  of  the  American  isthmus  which  belongs  to  the  United  States  of 
Colombia,  as  well  as  the  operation  of  said  canal  and  of  the  various  enterprises  which  are  con- 
nected therewith;  that  in  reality  the  company  is  formed  for  the  operation  of  the  canal  and  in 
view  of  theprotits  which  it  may  obtain  and  that  the  construction  itself  is  not  the  principal  aim 
of  the  enterprise,  but  only  a  necessary  means  for  carrying  it  out: 

That  the  operation  can  not  bo  assimilated  to  a  transportation  business,  the  company  limiting 
itself  to  the  opening  of  a  new  way  for  navigation  upon  payment  of  fixed  tolls; 

In  consideration,  that  therefore,  the  company  has  for  its  principal  object  the  development 
of  real  estate  under  conditions  under  which  the  rftatc  of  Colombia  might  have  developed  it  itself 
if  it  had  not  granted  the  concession  to  third  parties;  that  it  is  therefore  purely  civil,  and  that  on 
this  account,  its  duration  being  moreover  limited,  any  one  of  the  associates  may  apply  for  its 
dissolution  in  conformity  with  Article  1871  of  the  civil  code; 

In  consideration  tha't  the  objection  would  be  unavailing,  that  the  present  application  has  been 
made  in  violation  of  Article  74  of  the  articles  of  incorporation,  according  to  which  no  proceeding 
at  law  can  be  taken  by  one  or  more  shareholders  against  the  company,  its  board  of  directors,  or 
one  of  the  members  of  the  board,  until  it  has  been  submitted  to  the  examination  of  the  share- 
holders' meeting,  whose  opinion  is  to  lie  submitted  to  the  court  at  the  same  time  with  the  action; 
that  on  the  one  tiand  this  provision,  which  implies  a  simple  opinion  to  be  stated  by  the  share- 
holders' meeting  and  not  at  all  a  preliminary  consent  to  be  given  by  it.  is  not  of  such  a  cliaracter 
as  to  be  binding  upon  the  court  when  it  is  not  set  up  by  the  defendant;  that  it  could  not,  more- 
over, prevail  against  the  right  which  every  member  acquires  by  Article  1871  of  the  civil  code,  the 
protection  of  which  concerns  considerations  of  public  policy;  "that,  on  the  other  hand,  it  appears 
from  the  papers  in  the  case  that  if  the  special  shareholders'  meeting  of  January  26  last  could  not 
be  legally  organized,  in  spite  of  the  reiterated  notices  sent  to  the  shareholders,  there  is  no  reason 
to  hope  that  a  new  call  would  have  a  more  efficacious  result;  that  thus  the  plaintiffs  would  be 
deprived,  by  the  mere  force  of  circumstances  anil  without  possible  recourse,  of  a  right  which 
Article  1871  of  the  civil  code  intended  to  assure  them;  that,  finally,  the  calling  of  a  new  meeting 
would  involve,  according  to  the  articles,  such  delays  that  the  corporate  interests  which  are  now 
at  stake  might  suffer  irreparable  injury: 

In  consideration  that  the  further  objection  can  not  prevail  that,  in  accordance  with  Article  68 
of  the  articles  of  incorporation,  the  dissolution  of  the  company  before  its  expiration  must  be 
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voted  by  u  meeting  of  shareholders  held  under  speeial  conditions  tixed  in  Article  6W;  that  none  of 
the  terms  of  these  articles  implies  the  idea  that  the  right  in  question  belongs  exclusively  to  the 
shareholders'  meeting  and  that  the  courts  are  deprived  of  it;  that  such  a  provision  would  he  in 
contradiction  with  the  principle  laid  down  in  Article  1871  of  the  civil  code,  and  would  obviously 
nullify  its  object; 

That,  furthermore,  what  was  said  above  relative  to  the  shareholders'  meeting  of  January  20 
last,  and  the  impossibility  of  calling  to  any  useful  purpose  a  new  meeting  within  the  period  tixed 
by  the  articles,  is  pertinent  here  again,  and  tliat  from  every  point  of  view  the  application  should 
M  received; 

In  consideration  that  on  the  merits  Article  1871  of  the  civil  code  confers  upon  the  court  the 
power  of  deciding  finally  whether  the  company,  under  the  circumstances  contemplated,  can  still 
continue  its  normal  course  or  whether  its  dissolution  is  rendered  necessary  by  the  very  situation 
in  which  it  is  placed;  that  it  is  now  established  that  the  Compagnie  du  Canal  de  Panama  has 
ceased  to  act  in  a  regular  way;  that  it  has  suspended  payment  upon  its  securities  and  that  the 
continuation  of  work  on  the  canal  is  insured  only  for  a  very  limited  time;  that  since  December 
U  last  it  has  been  necessary  to  confide  its  management  provisionally  to  appointees  of  the  court, 
who  have  taken  the  necessary  measures  to  protect  temporarily  the  important  interests  connected 
with  its  existence,  that  these  wholly  provisional  measures  arc  now  insufficient  or  will  shortly 
become  so,  and  that  it  is  important  to  take  action  to  ward  off  dangers,  the  consequences  of  which 
would  be  irreparable; 

In  consideration,  therefore,  that  there  is  occasion  for  pronouncing  the  dissolution  of  the 
company  and  providing  for  its  winding  up;  that  there  is  occasion  also  for  ordering  a  provisional 
execution  of  the  present  judgment,  notwithstanding  appeal,  and  without  security,  applying 
Article  135  of  the  code  of  civil  procedure; 

For  these  reasons,  pronounces  the  dissolution  of  the  Compagnie  Universale  du  Canal  Inter- 
occaniquc  de  Panama  and  orders  that  it  be  wound  up; 

Appoints  Mr.  Joseph  Brunet  receiver  of  said  company  with  the  broadest  powers,  especially 
to  grant  or  contribute  to  any  new  company  all  or  a  part  of  the  corporate  assets,  to  enter  into  or 
ratify  with  the  contractors  for  the  Panama  Canal  all  agreements  having  for  their  purpose  the 
insurance  of  the  continuance  of  the  works,  and  to  this  end  to  contract  all  loans  and  form  all 
sinking  funds: 

Declares  that  in  case  the  receiver  appointed  can  not  act,  provision  will  Ik?  made  for  replacing 
him  in  the  ordinary  way; 

Authorizes  him  henceforth  to  apply  in  the  same  way  for  all  special  powers  which  may  be 
necessary  for  the  performance  of  his  duties,  and,  if  he  thinks  fit,  for  the  addition  of  one  or  more 
receivers; 

Orders  provisional  execution  of  the  pre>ent  judgment,  notwithstanding  appeal  and  without 
security; 

Condemns  the  defendant  company  to  the  expenses. 


ACT  OK  JULY  1.  181*3,  RELATIVE  TO  THE  LIQUIDATION  OF  THE  UNIVERSAL  COMPANY  OF  THE  PANAMA 

INTEROCEANIC  CANAL. 

The  Senate  and  the  Chamber  of  Deputies  have  adopted  and  enacted,  and  the  President  of  the 
Republic  promulgates,  the  following  law: 

Article  1.  From  the  date  of  the  promulgation  of  the  present  law,  all  actions  now  in  course 
of  procedure  that  have  been  brought  by  holders  of  bonds  or  obligations  emitted  by  the  Universal 
Company  of  the  Panama  Interoceanic  Canal,  or  that  have  been  brought  by  any  creditors  of  the 
said  company,  whether  against  the  receiver  in  his  official  capacity  or  against  the  directors  to 
enforce  their  responsibility,  or  against  third  parties  for  restitution,  or  arising  in  any  other 
manner  whatsoever,  arc  hereby  declared  discontinued  and  suspended. 

The  plaintiff  may  follow  up  and  prosecute  said  actions  only  by  complying  with  the  require- 
ments of  Articles  2  and  3  hereof. 

All  proceed!  ngs  concernin  g  attachments  and  execution,  even  those  now  in  course  of  enforce- 
ment and  procedure,  against  the  personal  or  real  estate  or  property  of  the  said  company,  are 
likewise  discontinued  and  suspen  ded. 

I. — Bond  or  litigation  holder*1  attorney. 

AkiIcle  2.  All  rights  of  action,  of  any  character  whatever,  accruing  to  owners  of  obli- 
gations emitted  by  the  Universal  Company  of  the  Panama  Interoceanic  Canal  whether  against 
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the  receiver  in  his  official  capacity,  or  against  the  directors  to  enforce  their  responsibility,  or  for 
a  right  to  restitution  arising  from  any  other  cause,  shall  be  enforced  and  sued  on  by  an  attorney 
or  representative  appointed  for  the  purpose,  on  request  of  the  commonwealth's  attorney  for  the 
jurisdiction  of  the  civil  tribunal  of  the  Seine,  by  a  decree  in  chambers. 

In  case  there  should  arise  a  divergence  or  opposition  of  interests  between  the  different  classes 
of  bondholders,  one  or  more  special  attorneys  may  be  appointed  in  the  manner  and  form  just 
above  provided  for.  The  powers  of  the  attorneys  aforesaid  may  be  revoked  at  the  same  request 
and  in  the  same  manner.    There  shall  1m?  no  appeal  from  said  orders  or  decrees. 

However,  any  obligation  holder  shall  have  the  right  to  enter  an  action  for  damages  in  con- 
nection with  a  criminal  matter  or  to  intervene-  in  proceedings  instituted  by  the  attorney  or 
representative  aforesaid,  doing  so  at  his  own  expense  and  cost  without  in  any  way  delaying  the 
proceedings  or  judgment. 

Moreover,  every  obligation  holder  shall  have  the  power  to  bring  anv  action,  in  his  individual 
right  and  at  his  own  risk  and  peril,  which  the  attorney  shall  have  refused  or  failed  to  enter  within 
one  month  after  he  shall  have  been  notified  and  requested  to  enter  the  same. 

Suit*  brought  by  the  attorneys  or  representatives  shall  not  block  the  right  of  action  on  the 
part  of  the  company  belonging  to  the  receiver.  The  attornevs  shall  have  power  to  call  on  the 
receiver  for  communication  of  all  documents  tending  to  shed  light  on  the  truth;  their  legal  resi- 
dence shall  be  the  jurisdiction  within  which  shall  be  carried  on  the  winding  up  or  liquidation  of 
the  company's  affairs;  the  tax  costs  arising  from  the  exercise  of  their  official  duties  shall  be 
defrayed  from  the  credit**  of  the  receivership,  so  far  as  this  may  lie  done  without  impairing  the 
reimbursement  to  the  latter  of  the  sums  which  it  shall  have  advanced. 

Article  3.  All  actions  emanating  from  the  receiver  or  from  the  attorneys,  or  from  inter- 
ested parties  individually,  shall  be  brought  before  the  civil  tribunal  of  the  Seine.  Such  proceed- 
ings as  may  arise  from  the  distribution  of  the  credits  or  halance  remaining  in  favor  of  the 
company  shall  be  brought  likewise  before  this  tribunal.  SuiLs  instituted  by  parties  intervening 
in  damages  shall  remain  in  the  jurisdiction  where  already  the  prosecution  has  been  inaugurated. 

Article  4.  The  attorney  shall  have  full  and  complete  enjoyment  of  the  "  judicial  assistance 
privilege"  (consisting  in  the  exemption  from  payment  of  the  usual  costs  attending  a  judicial  pro- 
ceeding) in  the  carrying  on  of  actions  and  In  trie  executing  of  verdicts  or  decisions  which  he  snail 
have  obtained.  Likewise  he  shall  enjoy  the  same  in  all  interventions  sounding  in  damages,  and 
in  the  case  of  all  recording  taxes  whicfi  might  be  otherwise  exacted.  On  his  request  presented 
to  the  commonwealth's  attorney,  pleaders,  advocates,  and  sheriffs  shall  be  appointed  in  the 
manner  and  form  prescribed  by  Article  18  of  the  law  dated  January  '2B,  1851. 

However,  the  "judicial  assistance  privilege"  shall  not  extend  to  costs  of  transportation  for 
judges,  for  Government  officials,  or  for  experts,  nor  to  the  latter's  fees,  nor  to  witness  taxes. 
As  to  stamp  duties,  costs  of  recording,  and  court  costs  in  general,  the  treasury  shall  exact  them 
from  the  debtor  only,  after  the  payment  of  such  judgment  as  shall  have  been  obtained  by  the 
plaintiffs  attorney. 

Article  5.  The  attorney  shall  have  power  to  compromise  or  to  desist  from  further  action, 
though  he  may  do  so  only  after  consulting  with  three  jurists  appointed  by  the  commonwealth's 
attorney;  and  all  compromises  or  withdrawals  of  actions  shall  have  to  be  ratified  and  approved 
by  judicial  decree  rendered  in  chambers. 

He  alone  shall  be  empowered  to  levy  execution  on  judgments  pronounced  by  the  court,  or 
to  receive  the  sums  obtained  on  compromise,  whether  such  compromise  have  been  obtained  on 
his  own  demand  or  on  that  of  obligation  holders  acting  in  an  individual  capacity;  all  sums  thus 
received  shall  be  deposited  by  him  at  the  deposit  bureau,  and  the  receiver  shall  givo  him  due 
quittance  therefor. 

II. —  The  receiver. 

Article  6.  Before  proceeding  at  all  to  distribute  the  credits  of  the  company,  the  receiver 
sliall  publish  in  the  Journal  OfficieTand  in  the  Journal  Officiel  (Commune  edition)  a  notice  calling 
on  all  parties  interested  to  produce  their  claims  against  the  company  and  the  proofs  thereof 
within  the  space  of  six  months,  under  pain  of  becoming  barred  from  bringing  any  action  on  the 
said  claims. 

The  production  of  the  claims  and  the  transmission  of  proofs  in  support  thereof  may  he  made 
by  simple  registered  letter. 

Article  7.  The  receiver  shall  proceed  to  verify  and  to  admit  said  claims  in  the  manner  and 
form  prescribed  by  Articles  495  ana  497,  first  paragraph,  of  the  Code  of  Commerce. 

Article  8.  Should  the  claim  be  contested,  notice  of  this  fait  shall  be  sent  by  registered 
mail  to  the  claimant  in  question,  and  the  latter  shall  have  a  term  of  three  months  within  which 
he  must  institute  proceedings  before  the  civil  tribunal  of  the  Seine,  in  order  to  have  his  claim 
adjudicated. 
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Judgment  must  be  pronounced  hereon  within  the  space  of  one  month,  as  in  the  case  of  matters 
demanding  immediate  and  summary  adjudication.  An  appeal  from  such  decision  must  be  entered 
within  ten  days  from  the  notification  of  said  judgment  either  to  the  party  in  person  or  at  his 
domicile. 

Article  S*.  The  distribution  of  all  dividends  arising  from  an  action  brought  by  the  company 
or  from  actions  brought  by  the  attorney  or  representative  of  obligation  holders,  or  from  any 
other  source  whatever,  shall  be  made  by  the  receiver,  who  alone  shall  have  competency  to  receive 
opposition  or  objections  to  the  same. 

Article  in.  All  acts  tending  to  alienate  any  assets  of  the  company,  all  contracts  entailing  a 
transfer  or  contribution  of  the  whole  or  of  a  part  of  the  assets  of  the  concern,  emanating  from 
the  receiver  of  the  Universal  Company  of  the  Panama  Interoceanic  Canal,  shall  lie  subject  to  the 
approval  or  ratification  of  the  civil  tribunal  of  the  Seine,  who  shall,  on  the  report  of  one  of  the 
justices,  pass  on  the  question  in  open  court. 

Article  11.  All  decrees  of  approval  or  ratification  rendered  in  accordance  with  the  preced- 
ing article  shall  be  published,  within  a  term  of  ten  days,  in  the  Journal  Oftieiel  and  in  the  Journal 
Officiel  (Commune  edition). 

This  decree  may  tie  attacked  by  a  third  party,  by  the  shareholders,  by  the  attorney  of  obli- 
gation holders,  and  by  other  creditors  of  the  companv,  within  a  delay  not  exceeding  one  month 
from  the  date  of  publication  aforesaid.  The  civil  tribunal  shall  adjudicate  the  question  within 
the  space  of  one  month,  as  iti  the  case  of  matters  demanding  an  immediate  and  summary  adjudi- 
cation. The  appeal  from  such  decision  must  Is?  entered^  within  ten  days  from  the  time  of 
notification  of  said  judgment  to  the  party  in  person  or  at  his  domicile. 

Article  12.  The  Universal  Company  of  the  Panama  Interoceanic  Canal,  the  civil,  i.  e.,  non- 
trading,  companv  formed  for  the  purpose  of  redeeming  the  obligations  or  bonds  of  the  Panama 
Canal  (issue  of  ifarch,  1M81S),  and  the  civil  or  non-trading  company  for  the  redemption  of  the  lottery 
bonds  of  the  Panama  Canal,  are  hereby  exempted  from  the  pavtuent  of  all  stamp  dutiesj  and  of 
all  transfer  or  transmission  taxes  now  due  or  about  to  become  due  on  any  shares,  obligations,  or 
bonds  of  the  said  companies. 

Article  18.  beginning  with  the  date  of  the  promulgation  of  the  present  law,  no  limitation 
in  bar  of  actions  in  damages  shall  begin  to  run  against  the  creditors  of  the  Panama  Canal  Universal 
Company  until  the  balance  remaining  to  the  credit  of  the  company  shall  have  been  realized  on  and 
entirely  "distributed. 

Article  14,  Shareholders,  sul»scribers,  or  buyers  of  stock  having  acquired  title  to  the  same 
before  the  company  was  placed  into  the  hands  of  a  receiver,  provided  they  represent  at  least 
one-twentieth  of  the  capital  stock,  may  join  a  common  interest  and  entrust  one  or  more  attorneys 
or  representatives  with  maintaining  any  action  and  with  representing  them  in  court. 

The  present  law,  deliberated  upon  "and  adopted  by  the  Senate  and  Chamber  of  Deputies,  shall 
be  enforced  as  a  law  of  the  State. 

Done  at  Marly  le-Roi  on  the  1st  day  of  July,  1896. 

Carsot. 

■  By  the  President  of  the  Republic: 

E.  Gueris, 

Keeper  of  the  Seals,  Minister  of  Justice. 

P.  Pettral, 
Min  ister  of  Finance. 


The  following  is  the  charter  of  the  New  Panama  Canal  Company,  organized  under  general 
corporation  laws  of  France,  October,  185*4: 

Titlk  1.     Formation  and  object  of  the  company—  Xanu—lYincipal  ojict — Duration. 

Article  1,  There  is  formed  l>etween  the  present  founder  and  the  subscribers  to  the  shares 
hereinafter  created  a  commercial  joint  stock  company  under  the  name  of  the  Compagnie  Nouvelle 
du  Canal  de  Panama,  in  conformity  with  the  acts  of  July  24,  1KH7,  and  August  1,  1893. 

Article  2.  This  company  has  for  its  objects: 

1.  The  completion  of  the  Maritime  Ship  Canal  between  the  Atlantic  and  Pacific  oceans. 

2.  The  exploitation  of  the  said  canal  and  of  the  various  enterprises  connected  therewith. 

3.  The  construction  and  exploitation  of  all  lines  of  railway  within  the  vicinity  of  the  canal 
and  the  management  of  all  interests  which  the  company  may  possess  and  acquire  in  Hues  already 
constructed. 

4.  The  exploitation  of  lands  granted  and  mines  therein  contained. 
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All  under  the  clauses  and  conditions  of  the  concession  a*  fixed  by  the  act  of  the  Congress  of 
the  United  States  of  Colombia,  dated  Mav  IS,  ls7S  (law  28  of  l878),*and  of  the  extensions  of  the 
concession  dated  December  26,  1890  (law"l()7  of  181)0),  and  April  4,  1893. 

Articles.  The  principal  office  of  the  company  is  at  Pans,  provisionally  fixed  at  No.  *>3  bis 
Rue  de  la  Victoire,  and  hereafter  at  such  place  as  the  Iniqird  of  directors  shall  designate. 

Article  4.  The  company  shall  begin  from  the  date  of  its  formal  organization.  Its  duration 
shall  l»e  the  same  as  that  of  its  concession;  that  is  to  say,  ninety-nine  years  from  the  date  when 
the  canal  shall  be  open  in  whole  or  in  part  for  public  service  or  when  the  company  shall  begin 
the  collection  of  dues  for  transit  and  navigation. 


"Acting  as  and  in  the  capacity  of  sole  receiver  of  the  Compagnie  I'niverselle  du  Canal 
Interoce*anique  do  Panama,  by  virtue  of  the  powers  conferred  by  judgment  of  tho  civil  tribunal 
of  the  Seine,  dated  February  4,  1889,''  M.  Gautron,  appointed  to  said  office  of  receiver  by  a 
judgment  of  the  chambre  du  conseil  of  the  civil  tribunal  of  the  Seine,  dated  July  til,  1898",  in 
his  said  capacity  contributes  to  the  company: 

First.  All  "rights  accruing  to  the  eompanv  in  liquidation  from  the  laws  of  the  Government 
of  tho  United  States  of  Colombia,  dated  May  18,  1878,  and  December  26,  1890,  as  well  as  from 
any  decrees,  acts,  or  things  whatever  which  have  occurred  in  the  execution  of  these  laws,  with 
all  the  advantages  provided  by  these  laws,  together  with  all  lands  and  real  estate  granted  to  the 
company  in  liquidation  or  acquired  by  it. 

All  subject  to  the  fulfillment  of  the  conditions  of  the  laws  and  extensions  of  the  concessions 
and  to  the  payment  of  all  sums  remaining  due  from  the  receiver  to  the  Colombian  Government. 

Second.  The  works  oxoeutod  and  under  execution,  workshops,  buildings,  hospitals,  plant, 
erected  and  not  erected,  materials  and  supplies,  etc..  belonging  to  the  CVimpagnie  Univorscilc  du 
Canal  Interoceaiiiquc  in  liquidation,  as  well  as  all  deposits  as  security  made  by  said  company  in 
liquidation. 

Third.  The  plans,  estimates,  studies,  documents  of  every  nature  collected  by  the  Compagnie 
I'niverselle  du  Canal  Interoceaniqiic,  relating  in  any  manner  to  the  study,  execution,  or  exploita- 
tion of  the  canal  or  its  dependencies,  as  well  as  tho  benefit  of  all  agreements  with  all  third  persons. 

Fourth.  The  rights  of  every  nature,  part  interests,  and  generally  any  others  whatsoever 
which  may  belong  to  the  Compagnie  Universelle  du  Canal  Interoei'aniuue,  in  liquidation,  in  the 
railroad  from  Panama  to  Colon,  operated  by  an  American  company  called  the  Panama  Railroad 
Company,  whose  principal  office  is  at  New  York,  as  said  rights  are  enjoyed  and  exist;  M.  Gautron, 
as  receiver,  binding  himself  to  transfer  the  same  to  the  present  company  in  the  form  required  by 
the  laws  of  the  I'nited  States  of  America. 

In  such  manner,  moreover,  as  the  said  rights  and  properties  are  enjoyed  and  exist  and  in  the 
condition  in  which  they  are. 

The  present  company  shall  be  the  owner  of  the  property  and  rights  granted  and  contributed 
from  the  date  of  its  formal  organization,  except  as  hereinafter  provided  with  respect  to  the 
Panama  Railroad. 

This  grunt  and  contribution  are  made  by  M.  Gautron  with  the  reservations  and  subject  to 
the  conditions  hereinafter  expressed,  to  wit: 

First.  There  shall  be  appropriated  to  tho  receiver  60  per  cent  of  the  net  profits  of  the  enter- 
prise, as  these  profits  shall  be  determined  under  Articles  51  and  *>2  hereof. 

Second.  There  shall  Ik*  appropriated  50,000  shares,  full  paid,  on  account  of  those  now  issued 
to  the  Government  of  the  United  States  of  Colombia,  in  accordance  with  the  extension  law  of 
Doceml>er  2*5.  1890. 

Third.  The  rights  of  every  nature  in  the  Panama  Railroad  belonging  to  the  estate  in  liquida- 
tion and  contributed  by  M.  Gautron  under  section  4  of  this  article  shallbecomo  the  property  of 
the  present  company  from  and  after  the  stockholders' meeting  provided  for  by  Article  75  hereof 
without  any  pecuniary  compensation,  but  upon  the  express  condition  that  the  canal  Ik?  constructed 
within  the  time  fixed  by  the  agreement  of  concession.  I'jkjii  default  in  completion  within  such 
time  said  rights  shall  revert  to  the  estate  in  liquidation. 

If,  contrary  to  all  expectation,  the  meeting  in  question  should  not  take  the  necessary  action 
for  the  completion  of  the  canal,  or  if  the  course  of  action  adopted  by  the  meeting  can  not  be 
carried  out,  the  said  rights  in  the  railroad  shall  remain  the  property  of  the  present  company,  but 
it  shall  pay  into  tho  estate  in  liquidation  the  sum  of  20.000,000  francs  by  way  of  indemnity,  and 
the  share  of  profits  set  apart  for  the  estate  in  liquidation  shall  be  half  tho  profits  of  the  present 


company  wn 


490  RKPORT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 

Accordingly,  said  rights  shall  remain  inalienable  in  the  hands  of  the  new  company  until 
either  the  payment  of  said  sum  of  80,000,000  francs  or  the  entire  completion  of  the  canal. 

Fourth.  Until  the  entire  completion  of  the  canal,  M.  Gautron,  in  his  official  capacity,  shall 
have  the  right  to  appm  ii  a  commission  of  control,  composed  of  three  members,  taken  as  far  as 
possible  from  among  the  engineers  of  the  department  of  bridges  and  roads  and  the  inspectors  of 
finances,  to  inspect  the  progress  of  the  works,  the  conditions  and  maintenance  of  the  plant  and 
buildings,  as  well  as  the  accounts  relating  to  these  different  objects. 

The  expense  of  this  commission  shall  lie  borne  by  the  new  company. 

Ahtu'LK  The  capital  of  the  company  is  fixed  at  05,000,»XK)  francs,  divided  into  050,000 
shares  of  1(H)  francs  each. 

Of  these  650,001)  shares  50,000  full  paid  are  set  apart  for  the  Government  of  the  United 
States  of  Colombia,  in  accordance  with  the  extension  law  of  IVcember  27,  1890,  as  provided  in 
the  preceding  article. 

As  for  the  lialancc  of  000,000  shares  thev  an1  to  be  issued  for  cash  subscriptions. 

Capital  may  be  increased  once  or  several  times  by  vote  of  the  regular  stockholders'  meeting, 
and.  upon  the  proposition  of  the  board  of  directors,  by  the  issue  of  new  shares. 

Article  7.  The  50,000  shares  set  apart  for  the  Government  of  the  United  States  of 
Colombia,  though  full  paid,  shall  not  lie  entitled  to  interest  or  dividends  on  the  same  terms  as 
the  shares  issued  on  subscription. 

The.-e  50,000  shares  shall  remain  attached  to  their  respective  stubs,  and  shall  be  negotiable 
under  the  conditions  provided  by  Article  2  of  the  French  law  of  August  1.  1893,  and  by  the  con- 
cession laws. 

Article  8.  A  preference  is  reserved  to  the  stockholders  and  bondholders  of  the  Compagnie 
Universe! le  du  Canal  Interoceanique,  in  liquidation,  in  subscribing  for  stock  of  the  present 
company,  to  the  extent  of  one-half  the  present  capital  and  the  total  amount  of  all  future  issues. 

Article  9.  The  amount  of  each  share  is  payable  in  cash  into  the  company's  treasury  or  to 
the  representatives  who  shall  Ik-  appointed  for  subscriptions  by  the  new  company. 

It  shall  be  payable  as  follows:  Twenty-five  francs  immediately  on  subscription,  25  francs  on 
October  15,  1894,  and  the  balance  as  calls  shall  be  made  by  the  lioard  of  directors. 

Payments  shall  become  due,  in  accordance  with  calls  made  by  the  board,  upon  notice  pub- 
lished one  month  in  advance  in  one  of  the  Paris  newspapers  designated  for  the  publication  of 
legal  notices. 

Any  shareholder  may,  however,  pay  up  his  shares  in  advance  and  at  any  time. 

Article  10.  The  first  payment  is  "represented  by  a  receipt  in  the  name  of  the  subscriber 
which,  within  two  months  froin  the  organization  of  the  company,  shall  be  exchanged  for  a  pro- 
visional certificate,  also  in  his  name. 

All  further  payments,  except  the  last,  shall  tie  indorsed  upon  this  provisional  certificate. 

Upon  the  last  payment  being  made,  a  permanent  certificate  shall  lie  issued  to  the  shareholder, 
which  shall  be  cither  to  bearer  or  in  his  name,  at  his  option. 

Article  11.  The  board  of  directors  shall  fix  the  form  and  style  of  the  certificates  of  stock. 

Provisional  and  temporary  certificates  shall  lie  taken  from  a  book  with  stubs;  they  shall  be 
numbered  in  order  and  stamped  with  the  seal  of  the  company;  they  shall  be  signed  by  two 
directors,  or  by  one  director  and  a  person  appointed  by  the  board  of  directors. 

Article  12.  All  payments  in  arrears  upon  calls  shall  bear  interest  at  the  rate  of  0  per  cent 
per  annum  from  the  day*  when  they  shall  be  payable,  for  the  benefit  of  the  company. 

In  default  of  payment  within*  the  month  wherein  the  same  shall  become  payable  the  board 
of  directors  may.  at  its  option,  bring  action  at  law,  or  sell  the  certificates  on  which  payment 
shall  not  have  been  made. 

Such  sale  may  take  place  fifteen  days  after  notice  published  in  the  Journal  Ofticiel  or  one  of 
the  other  papers  in  the  department  of  the  Seine  designated  for  the  publication  of  legal  notices. 
It  shall  take  place  at  the  risk  of  the  person  in  default  through  an  ugent  de  change  ot  the  Paris 
Bourse  or  through  a  notary,  at  the  option  of  the  board  of  directors. 

The  certificates  for  the  shares  sold  will  become  void  and  will  be  replaced  by  a  new  certificate, 
in  the  name  of  the  purchaser,  of  the  same  number. 

The  price  of  the  sale  will  be  deducted  from  the  sums  due  the  company  from  the  subscriber 
for  the  share,  and  his  assigns,  who  will  all  remain  jointly  and  severally  liable  for  the  difference 
and  entitled  to  any  surplus. 

Article  13.  Shares  shall  stand  in  the  names  of  subscribers  until  fully  paid,  in  accordance 
with  the  law  of  August  1.  1S93. 

Moreover,  no  share  can  lie  sold,  and  the  lioard  of  directors  can  not  authorize  its  transfer, 
until  it  shall  have  been  fully  paid. 

This  prohibition,  however,  will  not  upply  to  shares  belonging  to  future  issues. 

Every  owner  of  shares  to  bearer  shall  always  have  the  right  to  require  the  conversion  of 
shares  to  liearer  into  shares  registered  in  his  name. 
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Article  14.  The  shares  confer  a  right  to  a  proportional  part  in  the  corporate  assets  in  profits 
to  be  distributed  as  interest  or  dividends,  and  in  reserve  funds. 

Interest  and  dividends  are  paid  to  hearer  either  upon  presentation  of  the  certificate  to  be 
stamped  for  registered  certificates,  or  upon  presentation  of  the  coupon  for  certificates  to  bearer, 
at  the  company  s  office  at  the  times  which  shall  l>c  fixed  by  the  l>oard  of  directors. 

Article  15.  The  transfer  of  shares  to  bearer  is  effected  by  simple  delivery. 

That  of  registered  certificates  shall  take  place  by  a  declaration  of  transfer  entered  on  the 
books  of  the  company  and  signed  by  the  transferer  and  transferee  or  their  attorneys. 

The  expenses  of  transfers,  changes,  and  conversions  shall  Im>  borne  bv  the  new  assignees. 

Article  1»>.  The  board  of  directors  may  authorize  the  keeping  and  deposit  of  certificates  to 
bearer  in  the  company's  treasury.  In  that  case  it  shall  determine  the  form  of  the  registered  cer- 
tificates of  deposit,  the  conditions  of  their  delivery,  and  the  precautions  with  which  the  execution 
of  this  measure  should  be  surrounded  in  the  interest  of  the  company  and  of  the  shareholders. 

Article  17.  Shareholders  shall  not  be  liable  upon  the  contracts  of  the  company  beyond  the 
amount  of  the  shares  which  (hey  own. 

In  no  event  can  any  call  be  made  for  funds  beyond  the  amount  of  the  shares. 

Article  IS.  The  shares  are  indivisible  as  regards  the  company,  which  recognizes  only  a 
single  owner  for  each  share.  . 

All  owners  of  undivided  parts  of  a  share  must  be  represented  in  dealing  with  the  company 
bv  one  and  the  same  person. 

Article  19.  The  rights  and  obligations  attached  to  the  share  follow  the  certificate  into 
whatever  hands  it  comes. 

The  possession  of  a  share  imporLs  full  consent  to  the  statutes  of  the  company  as  well  as  to 
all  acts  or  a  stockholders'  meeting. 

The  heirs,  creditors,  or  assigns  of  a  shareholder  can  not,  on  any  pretext,  rami  re  a  partition 
or  sale  of  the  corporate  property,  obtain  an  attachment,  require  the  scaling  of  the  company's 
books,  registers,  papers,  and  securities,  nor  interfere  with  its  administration. 

They  must,  for  the  exercise  of  their  rights,  rely  exclusively  upon  the  corporate  statements, 
the  action  of  the  stockholders'  meetings,  and  the  decision  of  the  board  of  directors. 

Title  III.— Board  »f  dhMor*. 

Article  20.  The  company  is  administered  by  a  board  composed  of  not  less  than  nine  nor 
more  than  fifteen  members,  chosen  from  among  the  shareholders. 

Article  21.  The  directors  do  not.  in  consequence  of  their  duties,  contract  any  personal  or 
joint  and  several  obligations.   They  are  responsible  otilv  for  the  performance  of  their  duties. 

Article  22.  Directors  are  appointed  by  the  stockholders'  meeting  for  not  more  than  six 
years. 

If  the  board  is  composed  of  nine,  twelve,  or  fifteen  members,  one-third  shall  be  elected  every 
two  years,  the  outgoing  members  to  lie  determined  during  the  first  period  of  six  years  by  lot,  and 
thereafter  by  seniority. 

If  the  number  of  "directors  be  any  other  than  those  above  specified,  the  stockholders'  meeting 
shall  determine  the  mode  of  choosing  new  members  and  the  duration  of  their  terms. 

Outgoing  directors  may  always  be  reelected. 

The  second  meeting  of  stockholders  for  organization  shall  fix  the  number  of  members  of  the 
first  board  and  shall  proceed  to  choose  them. 

This  first  board  mav,  if  it  think  fit,  add  to  itself  new  members  within  the  limiLs  hereinbefore 
fixed,  and  must  cause  "appointments  so  made  to  1k>  ratified  by  the  first  regular  stockholders' 
meeting. 

Article  23.  In  case  of  vacancy  arising  from  resignation  or  death,  the  board  of  directors 
may  fill  the  same  until  the  next  meeting  of  stockholders. 

"  Directors  thus  appointed  continue  in  office  only  until  the  expiration  of  the  terms  of  their 
predecessors. 

Article  24.  Every  director  must  he  the  owner  of  250  shares,  which  are  registered  in  his 
name  and  inalienable.  Thev  shall  1^  stamped  to  indicate  this  inalienability,  and  remain  deposited 
in  the  company's  treasury  during  the  whole  term  of  office  of  the  owner. 

These  shares  constitute  a  guaranty  for  all  acts  of  management. 

ARTICLE  25.  The  board  of  directors  shall  appoint  each  year  from  among  its  members  a  presi- 
dent and,  if  there  be  occasion,  one  or  more  vice-presidents. 

The  president  and  vice-president  may  alwavs  be  reelected.  In  case  of  the  absence  of  the 
president  and  of  the  rice-president  or  vice-presidents,  the  board  may  appoint,  at  each  session,  one 
of  its  members  to  fulfill  the  duties  of  the  office. 
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Article  26.  The  board  of  directors  shall  meet  at.  least  once  a  month.    It  shall  meet,  also,  at 
the  call  of  the  president,  as  often  as  the  interests  of  the  company  require. 
Questions  shall  be  decided  by  a  majority  of  the  members  present. 
In  cose  of  equal  division,  the  vote  of  the  president  shall  preponderate. 
Five  directors  at  least  must  be  present  to  form  a  quorum. 

When  only  live  or  six  directors  are  present  all  action,  to  be  valid,  must  Ik>  taken  by  a  majority 
of  4  votes. 

No  member  of  the  l>oard  can  vote  by  proxy. 

Article  27.  The  proceedings  of  the  l>oartf  of  directors  shall  lie  recorded  by  minutes  signed 
by  the  president  and  one  of  the  meml»ers  present  at  the  meeting. 

Copies  or  extracts  from  these  minutes  must,  to  be  produced  in  evidence  elsewhere,  be  certified 
by  the  president  or  by  two  directors. 

Article  28.  The  board  of  directors  is  vested  with  the  broadest  powers  for  the  management 
and  administration  of  the  affairs  of  the  company,  for  the  selection  and  exploitation  of  the  public 
lands  granted  by  paragraphs  7  and  8  of  Article  1  and  by  Article  4  of  the  concession  law. 

The  board  of  directors  may  ask  any  new  concessions,  consent  to  all  agreements  with  third 
parties  for  the  purchase  of  enterprises  of  of  concessions  connected  with  any  of  the  objects  of  the 
company. 

It  shall  appoint  and  dismiss  employes,  determine  their  functions  and  powers,  fix  their  salaries 
and  pay. 

It  shall  order  and  regulate  expenditures. 

It  shall  sign  correspondence  as  well  as  all  notes,  indorsements,  drafts,  checks,  transfers,  and 
conversions  of  public  stocks  and  securities  belonging  to  the  company,  and  it  shall  contract  and 
consent  to  all  advances. 

It  shall  take  all  financial  measures  necessary  to  the  progress  of  the  company,  and  make  all 
loans  other  than  those  which  must  1m»  authorized  by  the  stockholders'  meeting. 

It  shall  lay  before  the  stockholders'  meeting  all  propositions  concerning  loans  on  mortgage 
and  the  issue  of  obligations. 

It  shall  administer  the  rights  in  the  Panama  Railroad  Comjiany  contributed  to  the  company 
under  the  terms  of  Article  5. 

It  shall  arrange  the  order  of  business  for  stockholders1  meetings  and  the  accounts  which  are 
to  be  submitted  to  them.  It  shall  make  a  report  to  each  stockholders1  meeting  upon  the  accounts 
and  the  condition  of  the  corporate  affairs. 

It  shall  fix  provisionally  the  dividend  and  determine,  if  occasion  arises,  the  installment  to  be 
paid  OB  July  1  on  the  receipts  and  disbursements  closed  by  the  inventory  June  30  preceding. 

It  shall  decide  upon  the  following  subjects,  to  wit: 

1.  Calls  for  money  upon  the  shares. 

2.  Temporary  investment  of  funds  in  hand. 

3.  Studies  and  projects,  plans  and  estimates  for  the  execution  of  the  works. 

4.  Agreements  and  bargains  for  works  of  various  characters,  bargains  with  penalty,  and 
contracts  not  concerning  the  works. 

5.  Hiring,  selling,  letting,  and  exchanging  real  and  personal  property,  purchasing  and 
hiring  vessels  or  machines  necessary  for  the  execution  of  the  works  and  the  exploitation  of  the 
enterprise. 

6.  Annual  budgets. 

7.  Fixing  and  modifying  dues  of  every  nature  to  be  collected  by  virtue  of  the  concession, 
conditions  and  manner  of  collecting  tolls. 

8.  Disposition  of  reserve  funds. 

9.  Regulation  of  deposit  of  stock  and  obligation  of  the  company. 

It  shall  sue  for  the  collection  of  dues,  the  recovery  of  all  debts,  give  all  acquittances  and 
discharges,  consent  to  all  replevies  of  mortgaged  property,  distresses,  attachments,  and  other 
impediments,  with  all  releases  of  preference,  mortgage,  and  suit  for  cancellation,  all  before  or 
after  pavment.    It  may  ratify  all  previous  acts. 

It  sliall  authorize  all  judicial  actions,  whether  as  plaintiff  or  as  defendant,  treat,  adjust,  and 
compromise  the  said  actions,  as  well  as  all  affairs  of  the  company. 

In  general,  it  shall  do,  in  the  corporate  interest,  all  acts  which  it  thinks  necessarv  and 
useful,  the  powers  above  recited  being  purely  declaratory  and  not  in  limitation  of  the  rights  of 
the  board  of  directors. 

Article  2St.  The  board  of  directors  may,  for  the  general  administration  of  the  company, 
delegate  all  or  a  jwrt  of  its  powers  either  to  one  or  more  of  iLs  members,  with  the  title  of  direc- 
tor-delegate, or  to  one  or  more  managers  or  submanagers  taken  from 'outside  the  board. 

It  may,  moreover,  delegate  either  to  one  or  more  directors,  or  to  one  of  the  employes  of 
the  companj',  or  to  one  or  more  third  persons,  all  or  a  part  of  its  powers,  by  special  authorization, 
and  for  one  or  more  definite  affairs  or  objects. 
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Article  30.  The  directors  shall  lie  compensated,  over  and  above  the  share  of  profits  fixed  in 
Article  52.  by  tokens  of  attendance,  the  amount  of  which  shall  lie  determined  hv  the  stockholders* 
meeting,  and  which  it  shall  bo  the  duty  of  the  lioard  of  directors  to  distribute  "to  its  members. 

TlTLK  IV.— Terhuietil  annmimion. 

Article  31.  The  lioard  of  directors  is  authorized  to  associate  with  itself  a  technical  commis- 
sion chosen  from  among  persons  competent  in  matters  of  public  works  and  especially  from  the 
retired  inspectors  general  of  the  departments  of  bridges  and  roads  and  finance. 

This  commission,  upon  communications  nude  to  it  by  the  board  of  directors,  shall  give  its 
opinion  on  questions  relative  to  the  execution  of  the  works. 

The  number  of  members  of  the  technical  commission,  as  well  as  their  remuneration,  shall  be 
fixed  by  the  lioard  of  directors. 

Title  V.  —  ( 'titnini'iutitmrr*. 

Article  32.  The  stockholders'  meeting  shall  appoint  one  or  more  commissioners,  members 
or  not,  invested  with  the  functions  committed  to  them  by  law. 

If  any  of  the  commissioners  can  not  act,  the  one  or  more  who  remain  shall  act  without  them. 
A  compensation  is  allowed  them,  to  be  fixed  by  the  stockholders'  meeting. 

Title  VI.-   SUrknoldnrS  meeting. 

Article  33.  A  regularly  constituted  stockholders'  meeting  shall  represent  all  the  stock- 
holders. 

Article  34.  The  stockholders'  meeting  shall  lie  composed  of  all  holders  of  at  least  ten  shares. 

All  holders  of  less  than  ten  shares  may  unite  to  form  the  necessary  number  and  cause  them- 
selves to  lie  represented  by  one  of  their  number,  as  provided  by  the  law  of  Augu.-t  1,  1S*»3. 

The  meeting  shall  be  regularly  constituted  when  the  shareholders  who  compose  it  represent 
a  quarter  of  the  capital  of  the  company. 

Article  35.  When,  upon  first  assembling,  the  stockholders  present  do  not  comply  with  the 
conditions  above  specified,  in  order  to  make  the  proceedings  of  the  meeting  valid  "it  may  be 
adjourned  for  not  less  than  twenty  days. 

A  second  call  shall  lie  made  in  the  form  prescribed  by  Article  37  hereof. 

The  deliberations  of  this  second  meeting  can  only  relate  to  the  order  of  business  provided  for 
the  first  meeting.  Its  acts  shall  lie  valid,  whatever  may  lie  the  amount  of  capital  represented 
by  the  stockholders. 

Article  3»>.  A  stockholders'  meeting  shall  be  held  every  year  at  a  day  and  place  fixed  by 
the  lioard  of  directors  before  December  31. 

Extraordinary  meetings  also  shall  be  held  whenever  the  lioard  of  directors  may  consider  it 
useful. 

Article  37.  Ordinary  and  extraordinary  meetings  may  lie  called  by  means  of  a  notice 
inserted  at  least  twenty  days  previously  in  one  of  the  Paris  jiapers  designated  for  the  publication 
of  legal  notices. 

Article  3S.  Shareholders  in  order  to  have  the  right  to  take  part  in  or  to  have  themselves 
represented  at  stockholders'  meetings  must  prove,  at  the  domicile  of  the  company,  at  least  five 
days  liefore  the  meeting,  by  the  deposit  of  their  certificates  in  the  company's  treasury  or  in  that 
of  one  of  the  establishments  designated  for  this  purpose  by  the  Isiard  of  three  tore. 

Deposit*  made  under  these  conditions  give  a  right  tothe  issue  of  cards  of  admission  in  the 
name  of  the  depositor. 

Registered  holders  of  registered  shares  or  of  certificates  of  deposit  have  also  the  right  to  be 
represented  at  meetings  by  proxies  furnished  with  regular  powers,  the  form  of  which  shall  be 
determined  by  the  board  of  directors. 

Holders  of  powers  must  deposit  their  proxies  at  the  domicile  of  the  company  within  the  time 
tixed  by  the  board  of  directors  for  each  meeting. 

No  one  can  represent  a  shareholder  at  the  meeting  unless  he  is  himself  a  member  of  the 
meeting. 

Married  women,  however,  may  lie  represented  by  their  huslwnds  if  they  have  the  manage- 
ment of  their  rights  and  shares,  and  in  like  manner  minors  or  incompetents  may  lie  represented 
by  their  guardian. 

Usufructuaries  and  naked  owners  must  lie  represented  by  one  of  them,  furnished  with  a 
power  from  the  other,  or  by  a  common  proxy  who  is  a  memlicr  of  the  meeting. 

Companies  which  are  stockholders,  as  well  a-  the  Government  of  Colombia,  may  each  be 
represented  by  a  delegate  who  is  not  himself  a  shareholder. 


Digitized  by  Google 


4i>4  REPORT  OK  THK  ISTHMIAN  CANAL  COMMISSION. 

Artici.k  39.  The  stockholders'  meeting  shall  be  presided  over  by  tho  president  or  one  of  the 
vice-presidents,  and,  in  default  of  these,  by  a  director  appointed  by  the  board. 

The  two  largest  shareholders  present  at  the  opening  of  the  "meeting,  who  accept,  shall  Is- 
appointed  tellers. 

The  Injurd  shall  appoint  the  secretary. 

Article  4o.  Action  by  the  stockholders'  meeting  shall  be  determined  by  11  majority  of  votes 
of  the  members  present  or  regularly  represented. 

In  case  of  equal  division  the  vote  of  the  president  shall  preponderate. 

Article  41.  Ten  shares  shall  give  the  right  to  one  vote.  The  same  shareholder  can  not  cast 
in  all  more  than  two  hundred  votes,  whether  as  shareholder  or  as  proxy. 

Article  42.  A  secret  vote  may  lie  required  by  ten  members  representing  together  at  least 
two  hundred  votes. 

Article  43.  The  action  of  the  stockholders' meeting  is  recorded  in  minutes  signed  by  the 
president,  the  tellers,  and  the  secretary. 

Copies  or  extracts  from  these  minutes  to  be  used  in  proceedings  at  law  or  otherwise  must  be 
certified  by  the  president  or  by  two  directors. 

Article  44.  At  each  stockholders'  meeting  a  list  shall  be  kept  of  members  present.  It  shall 
contain  tho  names  and  residences  of  the  shareholders  and  the  number  of  shares  held  by  each. 
This  list  shall  bo  certified  by  the  officers  of  tho  meeting  and  deposited  with  the  company's  records. 

Article  45.  The  order  of  business  for  the  stockholders'  meeting  shall  l>o  lixed  by  tho  board 
of  directors. 

No  other  questions  than  those  contained  in  this  order  of  business  can  l»e  brought  before  the 
meeting. 

Article  46.  The  stockholders'  meeting  shall  hear  the  report  of  the  board  of  directors  on  the 
corporate  affairs. 

It  shall  also  hear  the  report  of  tho  commissioner  or  commissioners  upon  the  condition  of  the 
company,  on  the  balance  sheet,  and  on  the  accounts  presented  by  the  board  of  directors. 
It  snail  discuss  and,  if  need  be,  approve  the  account*. 

It  shall  authorize,  on  proposal  of  the  board,  the  creation  of  special  supplemental  reserve 
and  sinking  funds  which  may  ue  found  useful. 
It  shall  fix  the  dividend  to  bo  paid. 

It  shall  elect  directors  in  place  of  those  retiring  and  the  commissioners. 

It  shall  vote  all  loans  by  means  of  the  issue  of  obligations  or  by  mortgage. 

It  shall  audit  tho  first  accounts  after  tho  execution  of  the  works. 

It  shall  pass  upon  the  propositions  of  the  board  of  directors. 

It  shall  vote  upon  the  increases  of  capital  proposed  by  the  board  of  directors. 

It  shall  consider  and  finally  decide  upon  all  the  interests  of  the  company,  and  confer  uj>on 
the  board  of  directors  all  the  supplementary  powers  which  shall  appear  useful. 

It  shall  have  extraordinary  power  of  decision  upon  the  course  to  be  taken  in  accordance 
with  Article  75  hereof. 

Article  47.  The  action  of  the  stockholders'  meeting,  taken  in  conformity  with  the  statutes, 
shall  bind  all  shareholders,  even  although  absent  or  dissenting. 

Title  VII. — Statement*  of  condition — /n  ccntoric*. 

Article  48.  The  corporate  year  shall  begin  July  1  and  end  June  30. 

The  first  period  shall  comprise  the  time  between  the  formal  organization  of  the  company  and 
June  30,  1*95. 

Article  49.  The  board  of  directors  shall  prepare  every  six  months  a  summary  statement 
of  the  condition  of  the  company  as  to  assets  and  liabilities. 

This  statement  shall  be  submitted  to  the  commissioner  or  commissioners. 

Article  50.  There  also  shall  bo  made  up  at  the  end  of  each  corporate  year  an  inventory 
showing  the  real  and  personal  property  of  the  company  and  all  indebtedness  due  to  or  by  it. 

This  inventory  shall  be  presented  to  the  stockholders'  meeting. 

Title  VIII.  —  Aim  mi/  Account*—  Sinking  fund* — InUrcxt — Re*ervefund*—  Dividend*. 

Article  51.  The  annual  income  from  the  enterprise  shall  be  first  applied  to  the  payment  of- 
1.  The  share  for  which  the  United  States  of  Colombia  has  stipulated  for  its  own  benefit, 
according  to  the  terms  of  the  concession  law. 

-1.  The  expenses  of  maintenance  and  exploitation,  tho  cost  of  administration,  and  all  corpo- 
rate charges  in  general,  interest  anil  sinking  funds  on  loans  which  may  have  Ikmmi  contracted. 

3.  Tho  previous  deduction  of  one-twentieth  of  the  net  profits,  after  payment  of  till  the  charges 
hereinbefore  mentioned,  for  the  formation  of  a  legal  reserve  fund. 

4.  Five  per  cent  upon  the  eorjKjrate  capital,  the  income  of  which  shall  be  applied  by  the 
stockholders*  meeting,  in  accordance  with  the  propositions  of  the  board  of  directors,  not  only  to 
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form  the  sinking  fund  to  l>o  established  in  accordance  with  Article  55  hereof,  hut  also  to  provide 
dividend  on  the  share*  not  extinguished. 

Article  52.  The  excess  of  annual  income  after  the  various  deductions  provided  in  the  pre- 
ceding article  constitutes  the  net  income  or  profits  of  the  enterprise. 

Prom  these  profits  shall  be  deducted  5  per  cent  for  the  benefit  of  the  board  of  direc  tors. 

The  surplus  shall  lielong  to  the  amount  of  4<»  per  cent  to  the  shares  issued  and  to  the  amount 
of  tfo  per  cent  to  the  Compagnie  Universelle  du  Canal  Interoceanique  in  liquidation. 

Article  53.  The  payment  of  interest  and  dividends  shall  lie.  made  at  the  company's  office  or 
tt  the  offices  of  the  representatives  designated  by  the  board  of  directors. 

The  payment  of  interest  sliall  be  made  at  two  periods,  January  1  and  July  1  in  each  year. 

Dividends  shall  be  payable  on  January  1  next  after  the  vote  of  the  annual  stockholders* 
meeting. 

The  board  may,  nevertheless,  if  it  thinks  fit.  authorize  a  payment  on  account  of  dividends 
on  the  preceding  1st  of  July. 

Article  64.  Interest  and  dividends  remaining  unclaimed  at  the  expiration  of  five  years  from 
the  time  when  payable  shall  become  the  property  of  the  company. 

Article  55.  The  extinguishment  of  the  shares  shall  be  accomplished  in  ninety-nine  years 
from  the  putting  of  the  canal  in  operation. 

Provision  snail  be  made  for  this  extinguishment  by  means  of  the  deduction  hereinbefore, 
provided  for  in  Article  51,  the  amount  of  which  shall  be  fixed  by  the  stockholders*  meeting  on 
recommendation  of  the  board  of  directors. 

The  shares  to  be  paid  off  shall  be  designated  by  drawing  lots,  which  shall  be  publicly  done 
at  the  times  and  in  the  manner  fixed  by  the  hoard  of  directors. 

Article  56.  The  numbers  of  shares  drawn  for  payment  shall  l»o  posted  in  the  company's 
principal  office. 

Article  67.  Shares  drawn  for  payment  shall  1h>  paid  at  the  places  designated  for  the  payment 
of  dividends  and  interest. 

Holders  of  extinguished  shares  have  the  same  rights  as  holders  of  shares  not  extinguished, 
except  as  to  the  dividend  which  may  be  paid  in  accordance  with  Article  51  hereof. 

Article  58.  The  share  of  60  per  cent  set  apart  for  the  Compagnie  Universelle  du  Canal 
Interoceanique  in  liquidation,  may,  if  the  receiver  so  requests,  be  represented  by  certificates,  to 
such  number  as  he  shall  fix,  leaving  it  to  him  to  make  a  proper  distribution  thereof  among  the 
parties  in  interest. 

This  right  to  a  xhare  in  the  projits  shull  not  </iiv  to  any  ofthox,:  who  enjoy  it  any  right  to  hike 
fKirt  in  any  way  in  the  art*  or  ail  ministration  of  the  romjxtny. 

In  all  cases  the  provisions  of  Articles  18  and  19  hereof  concerning  shares  are  equally  appli- 
cable to  the  certificates  of  interest. 

All  expenses  and  formalities  connected  with  these  certificates  must  be  borne  by  the  holders. 

Before  distributing  these  certificates  the  receiver  must  make  arrangements  for  their  being 
represented  in  dealings  with  the  new  company;  these  arrangements  must  be  satisfactory  to  the 
board  of  directors  of  the  present  company. 

Article  6W.  The  reserve  fund  is  composed  of  the  accumulation  of  the  sums  deduc  ted  from 
the  annual  profits  in  accordance  with  Article  51  hereof. 

When  this  reserve  fund  reaches  one-tenth  of  the  capital  of  the  company,  its  creation  may 
1)0  suspended.  It  must  be  resumed  when  the  amount  of  the  reserve  has  sunk*  below  one-tenth  of 
the  capital  of  the  company. 

Title  IX.    M<«lijication  »fth,  *t«tut,*  Dissolution. 

Article  6'*.  If  experience  shows  the  desirability  of  making  modifications  in  or  additions  to 
the  present  statutes,  the  stockholders'  meeting  shall  provide  for  the  same  in  the  manner  fixed  in 
Articles  61  and  62  hereof. 

It  may  especially  determine  upon  a  reduction  of  the  capital  of  the  company,  a  reduction  in 
the  duration,  the  prolongation,  the  earlier  dissolution  of  the  company,  or  its  consolidation  with 
other  companies.  It  may  even  introduce  modifications  in  the  objects  of  the  company,  without, 
however,  changing  their  essential  character. 

Article  61.  Meetings  which  are  to  consider  the  different  subjects  mentioned  in  the  preceding 
article  will  not  be  regularly  constitutes!,  nor  will  their  action  be  valid,  unless  they  are  composed 
of  a  number  of  shareholders  representing  at  least  one-half  of  the  capital  of  the  company;  but  in 
such  case  the  board  of  directors  shall  have  the  right  in  its  calls  to  reduce,  as  far  as  it  shall  think 
desirable,  the  number  of  shares  which  must  be  held  in  order  to  take  part  in  the  meeting,  and  in 
such  case  the  holder  of  the  minimum  number  of  shares  necessary  to  take  part  in  the  meeting 
shall  have  one  vote,  the  holder  of  ten  shares  shall  have  two  votes,  the  Dumber  of  votes  increasing 
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at  the  rate  of  two  votes  for  ton  share*,  provided  that  the  total  number  of  vote*  of  any  member 
shall  not  exceed  two  hundred. 

Moreover,  all  owners  of  a  number  of  shares  less  than  that  fixed  for  admission  to  the  meeting 
may  unite  to  form  the  requisite  number  of  shares  and  may  cause  themselves  to  be  represented 
by 'one  of  their  number  in  accordance  with  the  law  of  August  1,  1893. 

Article  fr>.  It  is  here  explained  that  it  is  in  order  to  conform  to  the  French  law  now  in 
force  that  the  present  statutes  require  the  representation  of  one-half  the  capital  of  the  company 
at  the  stockholders'  meetings  called  to  consider  the  subjects  specified  in  Article  *»1  hereof,  and  a 
representation  of  one-quarter  of  the  capital  in  the  other  meetings:  but  it  is  expressly  understood 
that  the  company  may  take  the  benefit  of  any  new  laws  which  may  decrease  the  amount  of  capital 
necessarily  represented  in  stockholders'  meetings,  and  that  new  legislative  provisions  concerning 
this  question  will  become  applicable  to  the  company  herebv  created  upon  a  resolution  to  that 
effect  of  a  meeting  of  stockholders  called  in  accordance  with  the  rules  laid  down  in  Articles  84 
and  35  hereof. 

Article  63.  In  case  of  dissolution  of  the  company,  the  meeting  of  stockholders  on  recom- 
mendation of  the  board  of  directors  shall  determine  the  method  to  be  adopted  either  for  the 
liquidation  or  reorganization  of  the  company  ns  a  new  company.  It  may  appoint  one  or  more 
liquidators,  and  may  confer  upon  them  the  broadest  powers. 

Article  64.  During  liquidation  the  powers  of  the  meetings  of  stockholders  shall  continue  as 
during  the  existence  of  the  company. 

It  shall  have,  especially,  the  right  to  approve  the  accounts  of  the  liquidation  and  to  give 
acquit tance  therefor. 

The  appointment  of  liquidators  shall  terminate  the  jwwers  of  the  directors  and  of  all  man- 
datories. 

Title  X.    Vim/erring  »f  juri*dh-tion—S\tit*. 

Article  65.  In  accordance  with  Article  "20  of  the  concession  law  of  May  IS,  1*>78,  differences 
which  may  arise  between  the  Government  of  the  United  States  of  Colombia  and  the  company 
shall  be  submitted  to  the  Federal  supreme  court  (Colombia). 

•  Rut  for  all  other  litigation  the  company  shall  have  its  domicile  at  Paris. 

Article  66.  The  company  shall  l>e  considered  commercial  in  its  essence  as  in  its  form,  and 
shall  accordingly  be  within  the  jurisdiction  of  the  tribunal  of  commerce  of  the  Seine. 

Article  07.  Suits  concerning  the  general  and  collective  interests  of  the  company  can  not  be 
brought  either  against  the  board  of  directors  or  aguinst  one  of  its  members,  except  in  the  names 
of  shareholders  representing  one-twentieth  of  the  capital  of  the  company.  Actions  concerning 
the  rights  of  members  can  not  be  brought  by  a  shareholder,  or  group  of  shareholders,  representing 
less  than  a  twentieth  of  the  company's  capital. 

And  no  action  at  law  brought  by  one  or  more  shareholders  against  the  company,  its  lioard 
of  directors,  or  one  of  its  momlicrs  can  lie  brought  into  court  until  after  having  been  submitted 
to  the  examination  of  a  meeting  of  shareholders,  whose  opinion  shall  be  submitted  to  the  magis- 
trates at  the  same  time  with  the  complaint  itself. 

Article  68.  Every  shareholder  in  case  of  litigation  must  make  election  of  a  domicile  at 
Paris,  and  all  notices  and  summonses  to  him  may  be  lawfully  served  at  the  domicile  by  him 
elected,  without  regard  to  the  distance  of  the  real  domicile. 

In  default  of  election  of  a  domicile  he  shall  l»e  deemed  to  have  elected  for  notices,  judicial 
and  extra  judicial,  the  office  of  the  attorney  of  the  Republic  at  the  civil  tribunul  of  first  instance 
of  the  Seine. 

The  domicile  elected,  actually  or  impliedly,  as  has  just  )>een  stated,  shall  carry  with  it  the 
conferring  of  jurisdiction  on  the  competent  tribunals  of  the  Seine. 

Article  69.  In  all  litigations  which  may  arise  between  the  company  and  third  persons, 
notice  of  all  judicial  or  extra  judicial  documents  must  necessarily  be  given*  by  service  of  n  copy 
personally  uj>on  the  president  of  the  U>ard  of  directors  at  the  principal  office  of  the  company. 

Title  XI.    Trmpomry  j>nn'i*lonn. 

Article  7o.  The  subscription  of  the  entire  capital  of  the  company,  and  the  pavment  of  at 
least  one-fourth  the  capital  in  cash,  shall  be  evidenced  by  a  declaration  of  the  founder  acknowl- 
edged before  a  notary. 

To  this  declaration  shall  be  annexed  a  list  of  the  subscrO**rs  and  the  state  of  the  payments  made. 

Article  71.  This  declaration,  with  vouchers,  shall  be  submitted  to  the  first  "stockholders' 
meeting,  which  shall  verify  its  accuracy. 

The  same  meeting  shall  cause  the  value  of  the  contribution  herein!>eforo  mentioned,  and  the 
consideration  for  the  advantages  agreed  to  t>e  given,  to  be  appraised. 

Article  12.  A  second  meeting  shall  be  called  to  approve,  if  proper,  the  contribution  and 
advantages  in  question. 

The  same  meeting  shall  elect  the  directors  and  the  commissioners  created  by  Article  82. 
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The  minutes  of  the  meeting  shall  show  the  acceptance  of  the  directors  ami  of  the  commis- 
sioners. 

The  company  shall  bo  organized  upon  their  acceptance. 

Article  7:5.  Stockholders'  meetings  called  for  the  organization  of  the  company  shall  be  com- 
posed of  all  the  shareholders,  who  have  each  a  vote,  provided  that  the  holders  of* several  shares 
shall  have  one  vote  for  every  ten  shares;  hut  no  person  shall  have  more  than  ten  votes. 

The  meetings  for  organization  must  l>e  composed  of  a  number  of  shareholders  representing 
half  the  capital  of  the  company.  The  capital,  one-half  of  which  must  l»e  represented  for  verifica- 
tion of  the  contribution,  shall  be  composed  only  of  the  payments  not  subject  to  verification. 

If  the  meeting  does  not  include  a  number  of  shareholders  representing  half  the  capital,  it 
can  act  only  provisionally;  in  such  case  a  new  meeting  shall  he  called. 

Two  notices,  published  eight  days  apart,  at  least  one  month  in  advance,  in  one  of  the  papers 
in  which  legal  notices  am  published  m  Paris  shall  give  notice  to  the  shareholders  of  the  provisional 
action  taken  by  the  tirst  meeting,  and  this  action  shall  become  final  if  approved  by  a  new  meeting 
composed  of  a  number  of  shareholders  representing  at  least  one-fifth  of  the  capital  of  the  company. 

Article  74.  All  general  provisions  of  Title  VI,  relative  to  stockholders'  meetings,  not 
inconsistent  with  those  contained  in  this  title,  shall  lie  applicable  to  meetings  of  stockholders  for 
organization;  except  that  meetings  for  organization  may  lie  called  by  a  notice  inserted  in  a 
newspaper  in  which  legal  notices  are  published  in  Paris,  as  follows:  For  the  first  meeting,  two 
days  beforehand,  and  for  the  second  meeting  at  least  ten  days  beforehand. 

Article  75.  When  the  amounts  expended  as  well  for  the  work  done  upon  the  canal  as  for 
the  discharge  of  the  burdens  resulting  from  the  contribution  of  Mr.  Guilt  ion  shall  reach  about 
one-half  of  the  cash  capital  of  the. -company  at  the  minimum,  a  special  technical  commission, 
theretofore  appointed  at  a  proper  time,  shalf  pronounce  upon  the,  results  obtained  from  the  work 
already  done  and  upon  the  conclusions  to  lie  drawn  therefrom  as  to  the  remainder  of  the  enterprise. 

This  commission  shall  be  composed  of  two  members  appointed  by  the,  board  of  directors  of 
the  present  company  and  of  two  persons  appointed  by  the  liquidation  of  the  old  Compagiiie 
l.'niverselle  du  Canal  Interocfanique.  These  four  members  shall  appoint  a  fifth,  who  shall  be 
president  of  the  commission,  and  if  they  can  not  agree  this  president  shall  be  appointed  by  the 
president  of  the  tribunal  of  commerce  of  the  department  of  the  Seine. 

The  board  of  directors  shall  be  required  to  make  public  the  opinion  of  this  commission  and 
to  call  a  special  meeting  of  stockholders  in  the  manner  provided  in  Articles  61  and  62  hereof. 

This  meeting  shall  consider  the  ways  ami  means  tending  to  insure  the  completion  of  the  work 
and  the  stipulations  contained  in  Article  5,  section  4,  No.  3,  thereof. 

Title  XII.— Publications. 

Article  76.  Within  the  month  of  the  organization  of  the  company  the  directors  shall  tile  in 
the  registry  of  the  tribunal  of  commerce  of  the  Seine  and  of  the  justice  of  the  peace  of  the  ninth 
arrondissement  of  Paris— 

1.  A  copy  of  the  articles  of  association. 

2.  A  copy  of  the  document  showing  the  subscription  of  the  capital  and  the  payment  of  one- 
fourth. 

3.  A  copy  or  a  certified  copy  of  the  action  of  the  stockholders"  meeting  in  accordance  with 
Articles  71  and  72  hereof. 

4.  A  copy  or  a  certified  copy  of  the  list  of  the  names  of  the  subscribers. 

Article  77.  Within  the  same  time  an  extract  from  the  documents  and  proceedings  specified 
in  the  preceding  article  shall  be  inserted  in  one  of  the  newspapers  publishing  legal  notices  in  Paris 
in  pursuance  of  law. 

Article  78.  Full  powers  are  granted  the  holders  of  the  documents  for  the  filing  and  publi- 
cation in  question. 

Article  79.  Finally,  it  is  noted  that  all  the  provisions  contained  in  the  two  last  preceding 
titles  relative  to  the  organization  and  publications  of  the  present  company  have  been  dictated 
only  by  the  requirements  of  the  French  law  as  to  joint-stock  companies  now  in  force. 

Express  reservation  is  made  of  the  benefit  of  all  new  provisions  which  the  legislature  may 
introduce  into  the  law. 


EXTRACT  FROM  THE  MIMTF.N  OK  THE  CIVIL  TRIBUNAL.  LOWER  COt'HT,  FOR  THE  DEPARTMENT  Or 
THK  SKI N E,  BITTING  IX  THE  PALACE  OF  JUSTICE,  PARIS,  JUNE  2U.  1884,  APPROVING  AND 
RATIFYING  THE  CHARTER  OF  THE  NEW  PANAMA  CANAL  COMPANY. 

The  civil  tribunal,  lower  court,  for  the  department  of  the  Seine,  sitting  in  the  palace  of  jus- 
tice, Paris,  has  rendered,  in  open  and  public  sessions  of  its  first  division,  the  following  judgment: 
Done  at  the  sitting  of  the  1'Mh  day  of  June.  1S'.»4. 

H.  I).*-.  222,   32 
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The  tribunal  having  examined  and  considered  the  petition  presented  by  Gautron  as  receiver 
of  the  court  for  the  Universal  Company  of  the  Panama  Intcroceanic  Canal,  which  petition  is 
signed  by  De  Bieville,  his  counselor,  and  the  tribunal  having  also  examined  and  considered  the 
documents  produced,  and  the  petition  a/oresaid  being  conceived  as  follows: 

To  the  honorable  the  president  and  justices  of  the  first  division  of  the  civil  tribunal  of  the 
Seine,  the  petitioner.  Mr.  Jean  Pierre  Gautron,  receiver  of  the  court,  residing  in  Paris.  No.  18, 
Tronchet  street,  represents  as  follows: 

That  he  is  jicting  in  his  capacity  as  receiver  for  the  Universal  Company  of  the  Panama  lnter- 
oceanic  Canal,  whose  legal  residence  is  in  Paris,  No.  03  Rue  de  la  Victoire;  that  he  was  named 
receiver  as  aforesaid  by  a  decree  rendered  in  chambers  by  the  civil  tribunal  of  the  Seine  on  the 
21«t  davof  Julv,  1893. 

That  he,  through  his  attorney  and  counselor,  Mr.  de  Bieville,  respectfully  states  that  on  the 
4th  day  of  February,  1889,  Mr.  Joseph  Brunet  was  named,  by  recorded  decree  of  the  first 
division  of  this  tribunal,  receiver  for  the  Universal  Company  of  the  Panama  lnteroceanic  Canal, 
and  was  given  mast  extensive  powers,  notably  that  of  granting  or  making  a  contribution  of  either 
the  whole  or  a  part  of  the  assets  of  the  company  to  a  new  company  or  association. 

That  by  a  recorded  decree  of  this  tribunal  rendered  in  chambers  on  the  13th  day  of  February, 
1890,  Mr.  Achille  Monchicourt  was  named  coreceiver  for  the  said  company  with  Mr.  Joseph 
Brunet,  and  was  given  the  same  powers,  to  use  individuallv  or  in  conjunction  with  the  latter. 

That  owing  to  the  resignation  of  Mr.  Brunet,  Mr.  Achille  Monchicourt  has  been  confirmed 
by  a  chamber's  decree  dated  the  8th  day  of  March,  1890,  as  sole  receiver  for  the  said  company, 
■with  the  broadest  powers,  notably  tliat"of  giving  or  making  a  contribution  to  a  new  company  or 
association  of  either  the  whole  or  a  part  of  the  assets  of  the  eotnpany  aforesaid,  of  entering 'into 
and  rectifying  with  contractors  all  contracts  and  agreements  aiming  to  the  continuation  or 
preserving  of  the  work,  and  of  prolonging  and  renewing  all  agreements,  of  giving  all  guarantees 
necessary  for  this  purpose. 

Finally,  that  by  a  decree  rendered  in  chambers  on  the  21st  day  of  July,  1893,  Mr.  Jean 
Pierre  Gautron  was  appointed  coreceiver  with  Mr.  Achille  Monchicourt,  with  the  same  and  equal 
powers,  to  use  individually  or  jointly  with  the  said  Mr.  Monchicourt. 

That  owing  to  the  decease  of  Mr.  Achille  Monchicourt,  which  occurred  on  the  1+th  day  of 
March.  1894,  Mr.  Gautron  remains  sole  receiver  of  the  Panama  lnteroceanic.  Canal  Company. 

That  a  now  company  is  in  process  of  formation  at  the  present  time  for  the  purpose  of 
resuming  the  work  and  completing  the  canal. 

That  the  constitution  and  by-laws  of  this  company,  called  the  New  Panama  Canal  Companv, 
have  l>een  drawn  up  and  deposited  for  record  by  Mr.'Gustave  Ramet,  formerly  president  of  the 
tribunal  of  commerce  at  Rennes,  and  have  been  filed  also  in  the  records  and  minutes  of  Mr. 
Lefebvre,  notary,  in  Paris. 

That  your  petitioner,  by  virtue  of  the  powers  conferred  by  the  orders  and  decrees  aforesaid 
on  the  receiver  for  the  Panama  lnteroceanic  Canal  Company,  is  preparing  to  make  contribution 
to  the  new  companv  now  being  constituted: 

First.  Of  all  rights  whatsoever  accruing  to  the  old  company  from  the  laws  of  the  Govern- 
ment of  the  United  States  of  Colombia,  dated  May  18,  1878,  and  December  98,  1890,  as  well  as 
from  all  decrees,  acts,  or  facts  whatever  having  followed  upon  these  laws  in  the  course  of  their 
execution,  and  all  advantages  and  benefits  accruing  therefrom  and  stipulated  by  these  laws  and 
decrees,  together  with  all  territory  and  real  estate  having  been  granted  and  ceded  to  the  inter- 
oceanic  companv  now  in  process  of  liquidation,  or  acquired  hv  the  same:  all  this  provided  the 
new  company  fulfill  the  conditions  prescribed  and  imposed  V»v  the  laws  and  acts  passed  in 
granting  or  extending  the  concession,  and  provided  it  pay  and  discharge  all  sums  and  indebted- 
ness remaining  due  to  the  Colombian  Government  by  the  old  company. 

Second.  Of  the  work  already  done  and  accomplished,  of  the  vards.  workshops,  buildings, 
hospitals,  plant  mounted  and  unmounted,  and  of  the  stores,  etc..  belonging  to  the  receivership, 
as  well  as  of  all  deposits. 

Third.  Of  the  plans,  estimates,  surveys,  and  specifications,  and  of  all  documents  whatsoever 
gathered  and  collected  by  the  Universal  Company  of  the  lnteroceanic  Canal  bearing  in  any  man- 
ner on  the  study,  construction,  or  improvement,  and  operation  of  the  canal  or  of  its  appurtenants, 
as  well  as  the  privileges  attached  to  the  same  and  all  contracts  or  agreements  with  third  parties. 

Fourth.  Of  all  rights  of  any  nature  and  description,  part  ownership  or  any  other  rights 
whatsoever  which  may  belong  or  accrue  to  the  lnteroceanic  Canal  Universal  Company  now  being 
liquidated,  in  the  Panama  Railroad  at  Colon,  now  worked  and  operated  by  an  American  company 
known  as  the  Panama  Railroad  Company,  whose  legal  residence  is  in  New  York.  The  said 
rights  shall  lie  transferred  such  as  they  are,  carrying  with  them  all  privileges  entailed  by  them: 
and  Mr.  Gautron  binds  himself  in  his  official  capacity  to  invest  with  them  the  present  company 
in  the  form  and  in  compliance  with  all  formalities  required  for  such  transfer  by  the  laws  of  the 
United  States  of  America. 
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The  said  rights  shiill  bo  transferred,  as  well  as  the  said  property,  in  full,  such  as  they  exist 
and  with  all  that  they  entail. 

Your  petitioner  further  respectful  I  y  shows  as  follows: 

That  the  said  grant  and»  contribution  are  made,  or  are  to  be  made,  by  him  with  the  following 
reservations  and  under  the  following  conditions,  to  wit: 

First.  The  receivership  shall  have  and  receive  a  part  in  the  net  profits  and  gains  of  the  enter- 
prise, amounting  to  60  per  cent  of  the  said  profits  and  gains,  such  as  the  same  shall  bo  determined 
and  computed  under  Articles  51  and  52  of  the  by-laws.  . 

Second.  Fifty  thousand  shares  of  entirely  paid-up  stock  shall  be  given  to  the  Government  of 
the  United  States  of  Colombia,  as  prescribed*  by  the  extension  act  of  December  26,  1800. 

Third.  The  rights  of  every  nature  and  description  accruing  to  the  receivership  from  the 
Panama  Kail  mad.  and  ceded  by"Mr.  Gautron.  as  set  forth  in  paragraph  4  above,  shall  become  the 
property  of  the  new  company  from  the  date  of  the  meeting  provided  for  by  Articlo  75  of  the  con- 
stitution and  by-laws.  No  pecuniary  compensation  is  required  of  the  new  company  for  the  cession 
of  said  rights,  hut  they  are  transferred  on  the  condition  and  with  the  full  understanding  that  said 
transfer  snail  he  void  if  the  canal  be  not  completed  within  the  time  appointed  by  the  grant. 
Should  the  work  not  bo  completed  within  the  said  period  of  time,  the  said  rights  shall  revert  to 
the  receivership. 

If,  contrary  to  all  expectations,  the  meeting  in  question  should  fail  to  take  the  necessary 
measures  to  complete  the  canal,  or  if  the  measures  thus  taken  by  said  meeting  should  fail  of  exe- 
cution by  reason  of  impossibility  to  carry  them  out,  the  present  company  would  still  retain  the 
said  rights  accruing  from  the  railroad  aforesaid;  but  it  would  have  to  pay  to  the  receivership  a 
sum  of  20,000,000  francs  as  an  indemnity,  while  the  receivership's  share  In  the  gains  and  profits 
of  the  new  company  would  then  bo  equal  to  one-half  of  said  gains  and  profits  without  further 
previous  deduction  than  such  as  is  provided  for  by  paragraphs  2  and  3  of  Article  51. 

Fourth.  Until  the  full  completion  of  the  canal  Mr.  Gautron  shall  have  power,  in  his  capacity 
as  receiver,  to  appoint  a  controlling  or  supervising  committee,  composed  of  three  members  selected 
as  much  as  possible  from  among  civil  engineers  and  finance  inspectors,  in  order  to  inspect  the 
progress  of  the.  work,  the  condition  and  maintenance  of  the  plant  and  of  the  real  property,  as 
well  as  the  accounts  kept  in  relation  to  these  various  objects. 

The  compensating  of  this  committee  shall  bo  at  the  expense  of  the  new  company. 

Your  petitioner  further  shows  that  it  is  proper  for  him  to  submit  to  the  civil  tribunal  of  the 
Seine,  for  ratification  and  approval,  the  conditions  of  the  said  grants  and  contributions  and  the 
constitution  and  by-laws  of  the  company  formed  for  the  completion  of  the  canal. 

Wherefore  your  said  petitioner,  acting  in  his  official  capacity,  respectfully  requests  and 
prays  the  honorable  president  and  associate  justices  of  this  court  purely  and  simply  to  ratify  and 
approve  the  purport  and  conditions  of  the  grants  or  contributions  intended  to  be  made  by  the 
receiver  for  the  Universal  Company  of  the  Panama  Interoceanic  Canal  to  the  New  Panama  Canal 
Company  now  in  process  of  formation,  as  well  as  the  constitution  and  by-laws  of  the  last- 
mentioned  company. 

All  proper  reservations  being  made,  justice  will  bo  dime. 

A.  UK  BlfcVltJ.K. 

Having  considered  the  order  issued  by  the  president  of  the  court,  dated  the  27th  day  of 
June,  1HU4,  appended  to  the  said  petition  and  directing: 

That  this  be  communicated  to  the  commonwealth  attorney,  and  that  Mr.  do  lioislisle,  vice- 
president,  is  hereby  appointed  to  make  a  report.  Done  at  the  palace  of  justice.  Paris,  on  the 
27th  day  of  June,  1804.  and  signed  '*  Haudouin." 

Having  considered  the  written  opinion  of  the  commonwealth  attorney,  likewise  appended  to 
the  said  petition,  which  opinion  is  thus  conceived: 

The  attorney  for  the  commonwealth  refers  the  matter  to  the  tribunal  of  justice. 

Carat. 

Having  considered  Articles  10  and  11  of  the  act  of  July  1,  18!>3,  which  articles  are  thus 
framed: 

Akticlk  10.  All  acts  tending  tn  alienate  any  iuww  of  the  company,  all  contract!)  entailing  a  transfer  or  contribu- 
tion of  the  whole  or  of  purl  of  the  assets  of  the  concern,  emanating  from  the  receiver  of  the  I'lnverwal  Company  of 
the  Panama  Interoceanic  Canal,  Khali  l«>  subject  to  the  approval  or  ratification  of  the  civil  tribunal  of  the  Seine,  who 
shall,  on  the  report  of  one  of  the  Justices,  pass  on  the  question  in  open  court. 

A RTICT.R  11.  All  decrees  of  approval  and  ratification  rendered  in  accordance  with  the  preceding  article  shall  he 
published,  within  a  term  of  ten  days,  in  the  Journal  Offlciel  and  in  the  Journal  Official  (Commune  edition). 

This  decree  may  be  attacked  fty  a  third  party,  by  the  shareholders,  by  the  attorney  of  obligation  holders,  and 
by  other  creditor*  of  the  company,'*  ithin  a  delay  not  exceeding  one  month  from  the  date  of  the  publication  afore- 
said. The  civil  tribunal  shall  adjudicate  the  question  with  the  space  of  one  month,  as  in  the  case  of  matters  demand- 
ing immediate  and  summary  adjudication.  The  appeal  from  such  decision  must  be  entered,  within  ten  days  from 
the  time  of  notification  of  said  judgment,  to  the  party  in  person  or  at  his  domicile. 


Digitized  by  Google 


500  REPORT  OK  TUK  ISTHMIAN  CANAL  COMMISSION. 

Having  heard  at  the  sitting  of  the  court  Mr.  de  Boislisle,  vice-president,  in  his  report,  and 
Mr.  Cabat,  assistant  attorney  for  the  commonwealth,  in  his  opinion,  and  having  deliberated  upon 
the  same  in  accordance  with  law. 

Whereas  it  appears  from  the  terms  of  Article  5  of  the  constitution  and  by-laws  of  the  New 
Panama  Canal  Coiii|Miuy,  which  constitution  and  by-laws  have  been  duly  acknowledged  l>efore 
Lefebvre  and  his  colleague,  notaries  in  Paris,  under  an  act  of  June  20,  18i)4,  that  Gautron. 
acting  in  his  official  capacity  as  receiver  for  the  Universal  Company  of  the  Panama  Interoccanie 
Canal,  ha*  declared  himself  as  ceding  or  contributing  to  the  said  company  newly  formed: 

First.  All  rights  whatsoever  accruing  to  the  old  company  by  virtueof  the  laws  of  the  Gov- 
ernment of  the  I  nited  States  of  Colombia,  dated  May  IS.  1878,'and  December  26,  1890,  as  well 
as  tho»e  accruing  from  all  decrees,  act*,  or  facts  having  followed  upon  these  laws  in  the  course 
of  their  execution,  and  all  advantages  accruing  therefrom  and  stipulated  by  these  laws  and 
decrees,  together  with  all  territory  and  real  estate  granted  and  ceded  unto  the,  interoceanic  com- 
pany now  in  process  of  liquidation  or  acquired  by  the  same — all  this  provided  the  new  company 
iulhll  the  conditions  prescribed  and  imposed  by  the  laws  and  acts  passed  in  prolongation  or 
extension  of  the  grant,  and  provided  it  discharge  and  pay  all  sums  and  indebtedness  remaining 
due  to  the  Colombian  Government  by  the  old  company. 

Second.  The  work  already  done  and  accomplished,  the  yards,  workshops,  buildings,  hos- 
pitals, plant,  mounted  and  unmounted,  and  the  stores,  etc.,  belonging  to  the  receivership  of  the 
Universal  Company  of  the  Panama  Interoceanic  Canal,  as  well  as  all  deposits  which  may  liave 
been  made  bv  the  said  company  now  in  process  of  liquidation. 

Third.  The  plans,  estimates,  surveys,  and  specifications,  and  all  document*  whatsoever 
gathered  and  collected  bv  the  Cniversal  Company  of  the  Panama  Interoceanic  Canal  bearing  in 
any  manner  on  the  study,  construction,  or  improvement  and  operation  of  the  canal  and  its 
appurtenants,  as  well  as  the  privileges  attached  to  the  same,  and  all  contracts  or  agreements  with 
third  parties. 

rourth.  All  rights  of  any  nature  and  description,  part  ownership,  or  any  other  right*  what- 
soever which  may  belong  or  accrue  to  the  Interoceanic  Canal  Cniversal  Company,  now  being 
liquidated,  in  the  Panama  Railroad  at  Colon,  now  worked  and  operated  by  an  American  company, 
known  as  the  Panama  Railroad  Company,  whose  legal  residence  is  in  New  York,  the  said  rights 
being  transferred  such  as  they  are  and  "exist,  carrying  with  them  all  the  privileges  which  tliev 
entau;  and  Mr.  Gautron  binding  himself,  in  his  official  capacity,  to  invest  with  them  the  present 
company  in  the  form,  and  in  compliance  with  all  the  formalities,  required  for  such  due  and  valid 
transfer  by  the  laws  of  the  United  States  of  America. 

Whereas,  moreover,  the  said  rights  are  to  be  transferred,  as  well  as  the  said  property,  such 
as  they  exist  and  with  all  that  they  entail,  and  whereas  the.se  cessions  or  grant  and  contribution 
have  fieen  made  by  Gautron,  in  his  official  capacity,  with  the  following  reservations  and  under 
the  following  conditions,  to  wit: 

First.  'J lie  receivership  sliall  have  and  receive  a  share  in  the  net  profits  and  gains  of  the 
enterprise  amounting  to  HO  per  cent  of  the  said  profits  and  gains,  such  as  the  same  shall  be  deter- 
mined and  computed  under  Articles  51  and  52  of  the  constitution  and  by-laws. 

Second.  Fifty  thousand  shares  of  entirely  paid-up  stock  shall  be  given  to  the  Government 
of  the  United  States  of  Colombia,  as  prescribed  by  the  extension  act  of  Decern  1st  26,  1890. 

Third.  The  rights  of  every  nature  and  description  accruing  to  the  receivership  from  the 
Panama  Railroad,  and  ceded  by  Mr.  Gautron,  as  set  forth  in  paragraph  4  above,  shall  become 
the  property  of  the  new  company  from  the  date  of  the  meeting  provided  for  by  Article  75  of  the 
constitution  and  by-laws.  No  pecuniary  compensation  is  required  of  the  new  company  for  the 
cession  of  these  rights,  but  they  are  transferred  on  the  condition  and  with  the  full  understanding 
that  said  transfer  shall  be  void  if  the  canal  he  not  completed  within  the  time  appointed  by  the 
grant.  Should  the  work  not  Is?  completed  within  the  said  period  of  time,  the  said  rights  "shall 
revert  to  the  receivership.  If,  contrary  to  all  expectations,  the  meeting  in  question  should  fail 
to  take  the  necessary  measures  to  complete  the  canal,  or  if  the  measures  thus  taken  by  the  said 
meeting  should  prove  impossible  of  execution,  the  present  company  would  still  retain  the  said  rights 
accruing  from  the  railroad  aforesaid:  but  it  would  be  l>ound  to  pay  to  the  receivership  a  sum  of 
20.000,000  francs  as  indemnity,  while  the  receivership's  share  in  the  gains  and  profits  of  the  new 
company  would  then  l>e  equal  to  one-half  of  the  said  gains  and  prohts  without  further  previous 
reduction  than  such  as  is  provided  for  by  paragraphs  2  and  3  of  Article  51.  Consequently,  the 
said  rights  shall  remain  inalienable  in  the  hands  of  the  new  company  aforesaid,  cither  until  the 
payment  of  the  said  20,000,000  francs  or  until  the  full  completion  of  the  canal. 

Fourth.  Until  the  full  completion  of  the  canal  Mr.  Gautron  shall  have  power,  in  his  official 
capicitv,  to  apjKiint  a  controlling  or  supervising  committee  composed  of  three  members,  to  be 
selected,  as  far  as  possible,  from  among  civil  engineers  and  finance  inspectors,  in  order  to  inspect 
the  progress  of  the  work,  the  condition  and  maintenance  of  the  plant  and  real  property,  as  well 
as  the  accounts  kept  in  relation  to  these  various  subjects.  The  compensation  of  this  committee 
shall  be  at  the  expense  of  the  new  company. 
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Whereas,  according  to  the  terms  of  Article  51  of  the  constitution  and  by-laws  of  the  said  new 
company,  the  annual  proceeds  of  the  enterprise  shall  (x>  used  to  pay  and  discharge: 

.  First.  The  share  in  the  gains  and  profits  stipulated  and  reserved  to  it-self  by  the  Government 
of  the  United  States  of  Colombia  according  to  the  terms  of  the  grant. 

Second.  The  costs  of  maintenance  and  the  operating  expenses,  the  expenditures  entailed  in 
the  management  of  the  concern,  and,  generally  speaking,  all  charges  incurred  by  the  company, 
as  well  as  the  payment  of  interest  and  the  redemption  of  all  loans  which  may  have  been 
contracted. 

Third.  The  deduction  of  one-twentieth,  levied  on  the  net  profits  after  the  settlement  and 
cancellation  of  all  items  of  indebtedness  above  enumerated,  the  said  deduction  to  be  applied  to 
the  formation  of  the  legal  reserve  fund. 

Fourtht  Five  per  cent  of  the  capital  stock,  the  same  to  be  applied  by  the  general  meeting, 
as  the  board  of  directors  may  advise,  both  to  the  formation  of  the  redemption  fund  which  is  to 
be  established  under  Article  55  and  to  the  payment  of  interest  on  unredeemed  shares. 

Whereas,  according  to  the  terms  of  Article  o'2.  the  net  gains  arid  profits  of  the  enterprise  will 
consist  in  whatever  will  be  left  of  the  annual  proceeds  after  deduction  of  the  various  items 
enumerated  in  the  preceding  article  hereof,  while  5  per  cent  of  these  net  profits  will  be  set  apart 
for  the  benefit  of  the  board  of  directors,  and  the  surplus  shall  go;  40  per  cent  to  the  shares  created 
ami  Hit  per  cent  to  the  Interoceanic  Canal  Universal  Company  now  in  process  of  liquidation. 

Whereas,  finally,  by  the  terms  of  Article  75,  when  the  expenses  incurred  for  the  work  done 
on  the  canal  and  for  the  settlement  of  obligations  resulting  from  the  contribution  made  by  Gautron 
in  his  official  cainrity  as  receiver,  shall  have  reached  a  sum  equal  to  at  least  one-half  of  the  capital 
stock  (excluding  nonspecies  portion  of  the  same),  the  results  then  achieved  from  the  work  already 
done  and  the  consequent  decisions  to  be  taken  for  the  future  of  the  enterprise,  shall  be  passed 
upon  bv  a  special  technical  commission,  brought  together  at  some  previous  and  opportune  time, 
the  said  commission  to  consist  of  two  meml>ers  designated  by  thelward  of  dircctorsof  the  present 
company,  and  of  two  jiersons  named  bv  the  receivership  of  the  former  universal  company  for  an 
interoceanic  canal,  together  with  a  fifth  member  whom  the  other  four  shall  designate  and  who 
shall  be  president  of  the  said  commission,  but  who  in  case  the  other  four  members  should  fail  to 
agree,  shall  be  appointed  by  the  president  of  the  tribunal  of  commerce  for  the  department  of 
the  Seine. 

Whereas  the  board  of  directors  shall  be  bound  to  make  public  the  report  made  by  this  com- 
mission and  to  summon  an  extraordinary  or  special  general  meeting. 

Whereas  this  meeting  shall  have  to  deliberate  on  ways  and  means  to  insure  the  completion 
of  the  work  and  on  the,  stipulation  herein  above  set  forth.  Article  5,  paragraph  4.  No.  3;  whereas 
the  constitution  and  by-laws  in  question  must  bo  submitted,  by  the  terms  of  Article  10  above 
mentioned,  of  the  lawdated  July  1,  1898,  to  the  tribunal  for  ratification  touching  the  contri- 
butions intended  to  be  made  to  the  New  Panama  Canal  Company  by  Gautron  in  bis  official 
capacitv,  and  whereas  this  ratification  is  prayed  for  by  Gautron. 

Whereas  the  said  contributions  are  within  the  competency  of  the  receiver,  according  to 
decrees  which  appointed  him  with  the  broadest  powers,  notably  with  that  of  ceding  or  contrib- 
uting to  a  new  company  all  or  a  part  of  the  company's  assets;  whereas  the  conditions  st  ipulated 
for  the  benefit  of  the  Universal  Company  of  the  Panama  Interoceanic  Canal  seem  to  Iks  in  accord 
with  its  own  interests,  and  therefore  it  is  proper  to  ratify  and  approve  the  agreement  declaring 
these  contributions  and  conditions: 

For  these  reasons  the  court,  leaving  unimpaired  the  right  of  shareholders,  of  the  attorney 
or  representative  of  obligation  holders,  and  of  other  creditors  of  the  company  to  intervene  and 
make  objection  under  Article  11  of  the  law  dated  July  1,  1898,  does  hereby  approve  and  ratify, 
purely  and  simply,  the  constitution  and  by-laws  of  the  New  Panama  Canal  Company  as  received 
by  Lerabvn  and  his  colleague,  notaries,  in  Paris,  on  the  26th  day  of  June,  1894.  touching  the 
contributions  made  by  Gautron  in  his  capacity  as  receiver  of  the  Universal  Company  of  the 
Panama  Interoceanic  ('anal,  and  the  court  hereby  orders  that  the  present  decree  Is1  published 
within  the  space  of  ten  days,  in  the  Journal  Ofhciel  and  in  the  Journal  Officiel  (Commune 
edition),  according  to  Article  11  of  the  law  of  July  1,  1898. 

Bacixu'in. 
Dk  IIoisi.isi.k. 
Lasmkk. 

Done  and  adjudged  by  Messrs.  Baudouin,  president;  De  Boislisle,  vice-president;  I^aporte, 
judge;  Tassart,  supernumerary  judge;  I*1  Berquier,  supernumerary  judge,  in  the  presence  of 
M.  Cabat,  assistant  attorney  for  the  commonwealth,  attended  by  I^asnier.  elerk,  June  29.  1N94. 

The  order  was  signed  by  the  honorable  president  of  the  court,  by  the  reporting  judge,  und 
by  the  clerk. 

Recorded  in  Paris,  July  11,  1894,  folio  50,  third  subdivision. 
Received  9  francs  and  88  centimes,  decimes  included. 
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I 

LAW  AUTHORIZING  THE  COMPAONIK   UNIVERSELLE    DU   CANAL   INTEROCEANIQUE   PE   PANAMA  TO 
ISSUE  IN  FRANCE  SECURITIES  REPAYABLE  WITH  PRIZES. 

The  Senate  and  the  Chamber  of  Deputies  have  adopted,  the  President  of  the  Republic  pro- 
mulgates the  law  of  the  following  tenor: 

Article  1.  The  Compagnie  Universelle  du  Canal  Interoceanique  de  Panama  is  authorized 
to  create,  up  to  600,000,0(K>  francs,  an  issue  of  securities,  payable  with  prizes  by  lot,  upon  the 
following  conditions: 

First.  The  securities  issued  shall  bear  annual  interest,  the  rate  of  which  can  not  be  less  than 
3  per  cent  on  their  par  value. 

Second.  The  total  annual  sum  distributed  in  the  form  of  prizes  can  not,  in  any  case,  exceed 
1  per  cent  of  the  par  value. 

Third.  The  par  value  of  the  securities  issued  can  not  be  less  than  300  francs;  subsequent 
division  of  the  securities  issued  is  forbidden. 

Fourth.  The  payment  of  this  loan  in  a  period  of  ninety-nine  years,  at  furthest,  shall  l>c 
secured  by  a  sufficient  deposit,  for  this  especial  purpose,  of  French  Government  bonds,  or  of 
securities  guaranteed  by  the  French  Government.  The  Compagnie  Universelle  du  Canal  Inter- 
oceanique de  Panama,  to  meet  the  obligation  imposed  upon  it,  is  authorized  to  increase,  under 
the  same  conditions,  the  said  loan  of  six  hundred  millions,  by  the  sum  necessary  for  the  formation 
of  this  guaranty  fund,  this  increase  of  loan  not  to  exceed  20  per  cent  of  the  par  of  the  issue. 

Article  2.  If  the  Compagnie  Universelle  du  Canal  Interoceanique  de  Panama  should 
hereafter  convert  all  or  an)*  of  its  former  obligations,  the  provisions  of  Article  1  shall  be 
applicable  to  the  new  securities  created  by  means  of  this  conversion. 

Article  3.  All  material  necessary  for  the  completion  of  the  works  shall  be  manufactured  in 
France.    The  raw  material  must  be  of  French  origin. 

Akticle  4.  All  prospectuses,  posters,  publications,  and  other  documents  iutended  for  adver- 
tising must  bear,  in  type  of  the  same  size  as  that  used  for  announcing  the  loan,  and  below  the 
amount  of  the  loan,  the  notice: 

Loan  authorized  in  conformity  with  the  provision*  of  the  law  of  May  21,  \KV>,  by  the  law  of  June  8,  1888,  but 
without  any  guaranty  or  reBpniutib'ility  of  the  State. 

The  same  notice  shall  be  put  at  the  top  of  the  temporary  or  permanent  certificates  issued  to 
subscribers. 

Anv  violation  of  the  above  provision  will  entail  the  withdrawal  of  authorization  by  simple 
order  of  the  minister  of  finance. 

The  present  law,  considered  and  adopted  by  the  Senate  and  by  the  Chamber  of  Deputies, 
shall  be  executed  as  a  law  of  the  State. 

Done  at  Paris  June  8,  1888. 

Carnot. 

By  the  President  of  the  Republic: 

P.  Peytral,  Minister  of  Finance. 

LAW  OP  JULY  15,  1889,  AUTHORIZING  SALE  OK  LOTTERY  HONI»8  AT  REDUCED  RATES. 

Article  1.  The  receiver  of  the  Universal  Company  of  the  Interoceanic  Canal  of  Panama  is 
authorized  to  negotiate,  at  any  price  and  without  interest,  such  of  the  lottery  bonds  authorized 
by  the  law  of  June  8,  1888,  as  bad  not  been  placed  or  sold  up  to  the  4th  day  of  February,  1889, 
when  the  said  company  was  dissolved  and  was  turned  over  into  the  hands  of  a  receiver. 

The  sums  resulting  from  the  negotiation  or  sale  of  the  said  bonds  shall  be  free  from  attach- 
ment or  execution  up  to  the  amount  of  84,000,000  francs. 

In  case  the  receiver  should  contribute  or  jrivc  to  a  company  formed  for  the  purpose  of 
completing  the  canal  all  or  a  part  of  the  assets  of  the  receivership,  the  now  companv  shall  only 
have  power  to  emit  and  issue  bonds  as  yet  unplaced  or  unsold  by  complying  with  the  terms  of 
the  law  of  .June  H.  1888,  touching  the  minimum  price  of  sale  and 'the  distribution  of  interest. 

Article  2.  As  the  sale  shall  proceed  of  those  bonds  on  which  full  payment  has  not  been 
made  of  the  sum  required  to  constitute  the  guaranty  fund  or  capital  prescril>ed  and  provided  for 
by  the  first  artiele  of  the  law  of  June  8,  1888,  the  receiver  must  turn  over  the  complement  of 
this  sum  to  the  civil,  i.  <  nontrading,  company  created  with  a  view  to  the  formation  of  the  said 
fund  or  capital. 

The  deposits  made  by  the  civil  or  nontrading  company  by  virtue  of  the  law  of  June  8,  1888, 
and  also  of  the  present  law.  shall  not  be  withdrawn,  but  shall  preserve  their  special  character  and 
shall  remain  specially  pledged  until  complete  discharge  of  the  lot  guaranty  and  of  the  capital 
reimburse  mcnt. 
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COHVEFTIOH  NEGOTIATED  BETWEEN  THE  TJBTTED  8TATE8  AND  NICARAGUA,  JUTO  21, 

1849. 


The  United  States  of  America  and  the  State  of  Nicaragua,  having  in  view  the  grand  design 
of  owning  and  establishing  through  the  territories  of  the  latter  State*  a  passage  and  commu- 
nication between  the  Caribbean  Sea  and  the  Pacific  Ocean  to  facilitate  the  commerce  between 
the  two  oceans  and  to  produce  other  great  results,  and  designing  to  establish,  regulate,  and  define 
the  grants,  rights,  privileges,  and  immunities  that  shall  appertain  to  each  other  with  reference 
to  such  great  object  by  means  of  a  treaty  and  special  convention.  For  the  accomplishment  of 
these  desirable  purposes  the  President  of  the  United  States  of  America  has  conferred  full  powers 
on  Elijah  Hise,  charge1  d'affaires  of  the  government  of  said  States  in  Central  America,  and  the 
State  of  Nicaragua  hath  likewise  granted  full  powers  to  Sr.  Lie  Don  Bueneventura  Sela,  eharg£ 
d'affaires  of  the  government  of  the  said  State  of  Nicaragua  near  the  United  States  legation  in 
Central  America,  who,  after  having  exchanged  their  said  full  powers  in  due  and  proper  form, 
have  agreed  and  do  agree  upon  the  following  articles: 

Article  I. 

It  is  solemnly  agreed  between  the  two  high  contracting  parties  that  the  State  of  Nicaragua 
doth  grant  to  and  confer  upon  the  United  States  of  America,  or  to  a  company  of  the  citizens 
thereof,  the  exclusive  right  and  privilege  to  make,  construct,  and  build  within  the  territories  of 
the  said  State  of  Nicaragua,  through  or  by  the  use  and  means  of  any  of  the  streams,  rivers, 
bays,  harbors,  lakes,  or  lands  under  the  jurisdiction  or  within  the  limits  of  the  said  State,  a 
canal  or  canals,  a  road  or  roads,  either  railways  or  turnpikes  or  any  other  kind  of  roads,  for  the 
purpose  of  opening  a  convenient  passage  and  communication,  either  bv  land  alone,  or  water 
alone,  or  by  both  land  and  water,  and  by  meuns,  if  deemed  proper,  of  locks  and  dams,  or  by-  any 
other  mode  of  overcoming  and  removing  the  obstruction*  to  the  navigation  of  the  said  rivers, 
lakes,  harbors,  &c.,  between  the  Caribbean  Sea  and  the  Pacific  Ocean,  for  the  transit  and  passage 
of  ships,  steamers,  sailing-vessels,  boats,  and  vessels  of  all  kinds,  as  well  as  vehicles  of  ever)' 
sort  used  for  the  transportation  and  conveyance  of  persons  and  property  and  of  goods,  wares, 
and  merchandise  of  every  description,  and  the  United  States  or  the  company  which  may  be 
formed  by  virtue  of  suchcharters  as  shall  be  made  as  herein  provided  shall  be  permitted  for  the 
construction  of  said  works  to  procure,  take,  and  obtain  within  the  territories  of  Nicaragua  all 
kinds  of  materials,  such  as  stone,  timber,  earths,  and  whatever  else  may  be  necessary  and  proper 
for  the  said  purposes,  free  of  any  charge  so  far  as  the  said  materials  may  Ins  procured  on  the 
lands  belonging  to  said  State. 

Article  II. 

The  State  of  Nicaragua  cedes  and  grants  to  the  United  States,  or  to  a  chartered  company  of 
the  citizens  thereof,  as  the  case  may  be,  absolutely,  all  the  land  that  may  be  required  for  the 
location  and  construction  of  said  canal  or  canals,  road  or  roads,  and  which  may  be  necessary  for 
the  erection  of  buildings  and  houses  of  every  description  for  the  residence  and  accommodation 
of  the  engineers,  superintendents,  and  laborers,  and  all  others  employed  in  the  making  and  con- 
struction of  the  said  works,  or  in  governing,  managing  and  controlling  the  same,  and  also  for 
the  erection  of  all  such  necessary  buildings  as  may  ne  requisite  and  proper  for  the  purpose  of 
storing  away  therein  all  the  tools,  machines,  materials,  ana  property  of  even  description  which 
niav  be  required  for  the  use  in  the  construction,  repairing,  preservation,  and  management  of 
said  works,  and  should  any  portion  of  the  lands  or  materials,  or  of  the  rivers,  bays,  ports,  or 
their  coasts  or  lakes,  and  their  shores,  which  mav  lie  necessary  and  proper  to  be  applied  for 
the  location  and  construction  of  said  works  and  its  appurtenances,  belong  to  individuals,  the 
State  of  Nicaragua  agrees  and  undertakes  to  extinguish  the  titles  thereto,  and  to  procure  the 
same  upon  u  just  principle  of  valuation  for  the  aforesaid  public  works.  The  aforesaid  cession 
and  grant  shall  include  a  space  of  not  less  than  three  hundred  feet  on  each  side  of  the  lines  of 
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said  works,  and  extending  all  along  the  whole  length  thereof,  so  that  ample  space  be  secured  on 
the  margins  of  said  works  for  the  convenient  use  thereof.  The  just  value  of  such  of  said  lands 
and  materials  as  may  be  private  property  at  the  date  of  this  treaty  will  be  paid  for  by  said 
company. 

Article  111. 

It  is  agreed  that  if  the  Government  of  the  United  States  shall  decide  not  to  undertake  and 
construct  the  said  works,  then  either  the  President  or  Congress  thereof  shall  have  the  power  and 
authority  to  frame,  enact,  and  issue  a  charter  or  act  of  incorporation  containing  such  liberal 
provisions,  and  such  grants  of  rights  and  privileges,  not  inconsistent  with  the  rights  of  the 
contracting  parties  herein  secured,  as  may  lie  necessary,  convenient  and  proper  to  effect  the 
great  objects  in  view,  which  charter  and  act  of  incorporation  shall  provide  as  follows: 

1st.  That  the.  company  which  may  be  formed  and  organized  under  and  by  virtue  of  its 
provisions  shall  l»e  composed  exclusively  of  the  citizens  of  one  or  both  of  the  contracting  par- 
ties, who  may  subscribe  for  and  become  the  owners  of  the  whole  of  the  capital  stock  required 
for  the  said  works.  If,  however,  such  citizens  (thus  having  the  preference^  shall  fail  in  due 
time  to  subscribe  for  and  become  the  owners  of  the  whole  amount  of  the  said  capital  stock,  the 
residue  thereof  not  taken  by  them  may  be  taken,  paid  in,  and  owned  by  the  governments  of 
both  or  either  of  the  contracting  parties,  or  by  the  governments  or  citizens  of  any  other  nation, 
kingdom,  or  country. 

2d.  That  said  company  shall  have  the  sole  and  exclusive  right  and  privilege  of  constructing 
and  owning  such  works  as  are  herein  named  within  the  State  of  Nicaragua,  provided  the  same 
are  commenced  and  prosecuted  within  the  time  limited  in  this  convention. 

3d.  It  shall  authorize  the  said  company  to  build  and  construct  said  canal  or  canals,  in  such 
directions  and  of  such  width  and  depth  as  they  shall  in  their  discretion  determine,  and  if  the 
plan  of  roads  is  in  part  or  in  whole  adopted  the  route,  width,  kind,  and  number  thereof  shall  be 
determined  upon  by  the  said  company  as  they  may  think  proper. 

4th.  It  shall  provide  that  said  company  may  make  contracts,  sue,  and  be  sued  as  a  corpora- 
tion, with  a  given  name  and  style,  have  a  corporate  seal,  and  engage  in  all  such  trade  and 
business  as  may  be  proper  and  convenient  in  promoting  all  the  operations  required  for  the 
attainment  of  the  ends  in  view. 

5th.  It  shall  contain  provisions  adequate  for  the  organization  of  said  company;  it  shall  pro- 
vide for  the  appointment  of  the  officers,  agents,  engineers,  surveyors,  superintendents,  and  other 
employes  of  said  company;  and  that  said  eompany  may  make  and  adopt  all  its  own  by-laws  and 
regulations,  so  that  the  same  lie  not  in  conflict  with  the  provisions  of  this  convention. 

6th.  It  shall  provide  that  said  company  may  not  only  build  and  construct,  but  also  enlarge, 
alter,  repair,  and  reconstruct  the  said  works  as  thev  may  think  proper,  and  that  they  may  manage 
and  govern  the  same  and  manage  and  control  the  financial  affairs  of  the  corporation. 

7th.  It  shall  provide  that  the  said  company  shall  make  annual  reports  to  the  executive 
governments  of  the  United  States  and  the  State  of  Nicaragua,  setting  forth  their  receipts  and 
expenditures,  and  the  condition,  operations,  and  affairs  of  the  said  company. 

8th.  It  shall  provide  that  the  management  of  the  affairs  of  said  company  shall  be  vested  and 
lodged  in  nine  managers,  tive  of  whom  shall  be  appointed  bv  the  company  for  a  period  of  time, 
and  in  a  manner  to  be  regulated  by  the  said  charter,  and  in  like  manner  two  of  the  said  managers 
shall  be  appointed  by  the  President  of  the  United  States  and  two  by  the  Executive  Chief  of  the 
State  of  Nicaragua,  and  the  said  nine  managers  shall  appoint  their  own  president. 

9th.  It  shall  provide  that  the  governments  of  either  of  the  contracting  parties  may,  through 
their  committees,  freely  examine  and  investigate  the  affairs,  business  operations,  and  condition, 
financial  and  otherwise,  of  the  said  companv.  and  for  such  purpose  such  committees  may  examine 
the  books  and  papers  of  the  company,  and"  examine  the  officers  thereof  and  other  witnesses  on 
oath,  and  make  reports  thereon  to  their  respec  tive  governments. 

10th.  It  shall  provide  that  .-aid  company  .shall  have  the  sole  and  exclusive  right  and  privilege 
of  conveying  persons  and  passengers,  and  of  conveying  all  steamers,  ships,  and  vessels  of  all 
kinds,  by  towage  or  otherwise,  and  of  transporting  in  the  vessels  of  others  or  of  their  own  all 
propcrtv ,  goods,  wares,  and  merchandise,  over,  through,  and  upon  said  navigable  waters,  canal 
or  canals,  road  or  road*,  which  shall  be  improved,  made,  or  constructed  bv  them,  at  such  rates, 
charges,  duties,  and  tolls  as  the  said  company  may  think  proper  to  establish;  except,  however, 
that  the  said  charter  shall  further  provide  that  all  "the  vessels  of  war  and  all  other  public  vessels 
of  every  description  belonging  to  the  governments  of  the  two  contracting  parties,  as  well  also 
as  all  other  vessels  which  may  be  engaged  in  the  permanent  or  temporary  employment  of  the 
said  governments  to  transport'their  troops,  munitions  of  war.  their  public  property  of  all  kinds, 
and  to  convey  their  public  agents,  consuls,  ministers,  and  all  their  officers,  civil  and  military, 
shall  be  permitted  to  have  the  free  arid  unrestricted  use  of  the  said  canal  or  canals  and  navigable 
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waters,  and  shall  if  necessary  and  required  be  conveyed  through  the  same  by  the  said  company 
free  of  all  costs  and  charges;  said  charter  shall  further  provide  also  that  the  public  mails  of  the 
contracting  parties  shall  be  conveyed  and  transported  along  and  over  the  said  works  by  the  said 
company,  in  their  own  vessels  or  vehicles,  free  of  cost  or  charge,  and  the  contracting  parties 
agree  and  stipulate  with  all  solemnity  that  the  aforesaid  rights  and  privileges  shall  Ihi  enjoyed  by 
each  other  perpetually,  and  that  said  charter  shall  provide  accordingly;  said  charter  snail  also 
further  provide  that  the  citizens  of  the  two  parties  shall  enjoy  and  possess  the  right  and  privilege 
with  their  vessels,  goods,  merchandise,  and  property,  and  persons  to  pass  and  be  conveyed 
through,  upon,  and  over  the  said  canals,  roads,  and  navigable  waters  on  terms  at  least  as  favorable 
as  the  subjects  or  citizens  of  any  other  nation  or  country. 

11th.  Said  charter  shall  provide  that  the  said  works  shall  be  commenced  by  said  company 
within  ten  years  after  it  shall  be  fully  organized  under  said  charter,  or  otherwise  forfeit  their 
privileges;  so  likewise  if  they  shall  after  said  works  are  begun  d*>clare  their  intention  to  abandon 
them  and  cease  to  prosecute  the  same  for  four  entire  successive  years  intentionally. 

Article  IV. 

The  charter  aforesaid  may  contain  such  other  provisions  and  grants  of  rights  and  privileges 
not  in  violation  of  or  in  conflict  with  any  of  the  preceding  or  subsequent  articles  of  this  treaty 
as  may  be  deemed  necessary,  convenient,  or  proper  for  the  objects  in  view  by  either  the  Presi- 
dent or  Congress  of  the  United  States,  and  the  same  when  framed  and  issued' shall  be  approved 
and  legalized  bv  the  Government  of  the  State  of  Nicaragua,  and  no  privileges  or  emoluments 
shall  la?  granted  in  said  charter  to  either  of  the  contracting  parties  which  shall  not  likewise  be 
held  and  enjoyed  to  the  same  extent  by  the  other. 

■ 

Article  V. 

The  Government  of  the  United  States  shall  have  the  right  to  erect  such  forts  and  fortifica- 
tions at  the  ends  and  along  the  lines  of  said  works,  and  to  arm  and  occupy  the  same  in  such 
manner  and  with  as  many  troops  as  may  lie  deemed  necessary  by  the  said  government  for  the 
protection  and  defense  thereof,  and  also  for  the  preservation  "of  "the  peace  and  neutrality  of  the 
territories  of  Nicaragua,  to  whom  pertains  equal  rights  as  inherent  to  her  sovereignty. 

Article  VI. 

The  public  armed  vessels,  letters  of  marque,  and  privateers,  and  the  private  merchant  and 
trading  vessels  belonging  either  to  the  governments,  or  the  subjects,  or  citizens  of  nations, 
kingdoms,  or  countries  with  which  either  of  the  contracting  parties  may  lie  at  war.  shall  not, 
during  the  continuance  of  such  war.  be  suffered  or  allowed  to  come  in  the  ports  at  the  termina- 
tions of  said  canals  nor  be  allowed  to  pass  on  or  through  the  same,  on  anv  account  whatever; 
neither  shall  the  vessels  of  neutral  nations,  whether  public  or  private,  be  allowed  to  convey  by 
means  of  said  canal  articles  contraband  of  war,  to  or  for  the  enemies  of  either  of  the  contracting 
parties,  or  to  or  for  other  nations  or  states  who  may  be  at  war  with  each  other;  nor  shall  the 
vessels  of  countries  which  are  engaged  in  war  with  each  other,  owned  or  employed  and  armed  by' 
them  to  carry  on  such  war,  during  the  continuance  be  allowed  to  pass  through  the  said  canals. 
The  public  and  private  vessels  of  all  nations,  kingdoms,  and  countries  which  are  in  peace  with 
both  the  contracting  parties  and  with  each  other  shall  be  permitted  to  enter  said  ports,  and  to 
pass  or  l>e  conveyed  through  the  said  canals,  but  they  shall  lie  subject,  however,  to  the  pay- 
ment of  such  duties,  charges,  and  tolls  as  may  lie  established  by  the  proprietors  of  the  said  works. 

Article  VII. 

The  State  of  Nicaragua  may.  of  course,  exercise  her  right  of  erecting  and  establishing 
anywhere  on  the  routes  or  margins,  or  at  the  points  of  termination  of  said  works,  custom- 
houses and  warehouses,  and  to  collect  duties,  according  to  her  own  laws,  upon  the  goods, 
wares,  and  merchandise  imported  for  sale  or  consumption  into  her  territories  bv  means  of  said 
works,  and  the  State  of  Nicaragua  may  adopt  and  enforce  all  needful  rales  and  regulations  to 
prevent  smuggling  or  the  introduction  of  contraband  goods  in  her  territories;  but  it  is  expressly 
agreed  that  the  State  of  Nicaragua  shall  not  impose,  enforce,  or  collect  any  taxes,  charges,  or 
duties  of  any  kind,  or  amount  on  the  persons  (for  passports),  or  property,  or  on  goods,  wares,  or 
merchandise  of  any  class  or  kind  on  their  travel  or  transit  over,  or  for  passing  through  her 
territories  by  means  of  said  canals,  roads,  <&c,  provided  the  said  property,  goods,  wares,  and 
merchandise  shall  l>e  not  so  Id  or  not  introduced  for  sale  or  consumption  into  the  said  State,  but 
be  exported  to  other  states  or  countries. 
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Article  VHL 

The  ports  at  the  points  of  termination  of  said  works  shall  be  free  to  both  the  contracting 
parties  and  their  citizens,  respectively;  and  their  public  and  private  vessels  of  all  kinds  shall 
enter  and  remain  therein  and  depart  tfierefrom  and  not  be  subjected  to  the  payment  of  any  port 
charges,  tonnage  duties,  or  other  itiqwaition  whatever. 

Article  IX. 

The  persons  cmploved  in  the  location  and  construction  of  said  works,  the  owners  thereof,  and 
all  their  agents,  and  officers,  and  employes  of  every  sort,  shall  be  under  the  special  protection 
of  the  government*  of  both  the  contracting  parties,  and  they  shall  not  be  subject  to  any  kind 
of  taxation  on  their  persons  or  property,  nor  shall  they  be  required  to  pay  any  contributions 
or  to  perform  any  civil  or  military  dutv  or  service  whatever  for  cither  of  th'e  two  governments 
during  their  employment  about  the  said  works;  and  all  provisions,  including  wines  and  liquors, 
and  all  merchandise  imported  into  Nicaragua  for  their  clothing  and  subsistence  shall  be  free 
and  exempt  from  all  duties  and  taxes,  direct  or  indirect;  and  all  such  articles,  property,  stores, 
tools,  implements,  and  machines,  &c.,  &c..  as  may  be  required  for  surveys  and  explorations, 
and  for  locating  and  constructing  said  works,  shall  be  imported  into  the  State  of  Nicaragua  free 
from  all  taxes  and  duties  whatever  thereon,  and  the  vessels  employed  in  the  importation  of  the 
said  subsistence,  clothing,  tools,  implements,  &c.,  &c.,  shall  also  lie  free  and  exempt  from  all 
port  charges  and  tonnage  duties  in  all  the  ports,  rivers,  lakes,  or  harbors  on  the  coasts  or 
within  the  limit*  of  the  State  of  Nicaragua;  and  entire  liberty  is  to  be  enjoyed  by  the  said 
company  to  make  full  and  complete  surveys  and  explorations  of  the  ports,  bays,  seas,  lakes, 
rivers,  and  territories  of  Nicaragua,  in  order  to  the  location  of  said  works  and  for  the  procure- 
ment of  lands  and  materials  necessary  for  the  same,  in  which  explorations  and  surveys  Nicaragua, 
at  her  own  expense,  may  participate,  if  she  thinks  proper. 

Article  X. 

The  State  of  Nicaragua  grants  and  cedes  to  the  United  States  or  to  a  company  to  be  chartered 
as  herein  provided,  as  the  case  may  be,  all  the  land  within  two  leagues  square  belonging  to  the 
said  State,  and  which  may  be  unappropriated  at  the  date  of  this  treaty,  at  each  point  of  the  termi- 
nations of  said  works  at  the  seas  on  each  side,  that  is  to  say,  three  miles  square  on  each  side  of 
.  both  ends  of  said  works,  to  serve  for  the  sites  of  two  free  cities  which  it  is  anticipated  will  here- 
after l>e  established  at  said  points,  the  inhabitants  of  which  free  cities  shall  enjoy  the  following 
rights  and  immunities: 

1st.  They  shall  govern  themselves  by  means  of  their  own  municipal  government,  to  be 
administered  by  officers,  legislative,  executive,  and  judicial,  chosen  and  elected  by  themselves 
according  to  their  own  regulations. 

2d.  They  shall  have  the  right  of  trial  by  jury  in  their  own  city  courts. 

3d.  They  shall  have  the  most  perfect  freedom  of  religious  belief  and  of  religious  worship, 
public  and  private. 

4th.  They  shall  not  bo  required  to  pay  any  tax  upon  their  real  estate  or  other  property 
except  such  as  may  be  imposed  by  the  municipality  and  collected  for  the  city  treasury,  and  to  lie 
used  and  applied  for  the  benefit  of  said  cities. 

5th.  Tbey  shall  not  be  required  to  perform  any  military  services,  except  for  the  defense 
of  the  said  cities  in  which  they  may  reside. 

(5th.  The  said  cities  will  of  course  be  under  the  qualified  dominion  and  government  of  the 
State  of  Nicaragua,  not  to  be  exercised  in  any  manner,  however,  in  violation  of  their  rights  and 
immunities  as  herein  specified;  and  said  free  cities  shall  bo  under  the  protection  of  the  gov- 
ernments of  both  the  contracting  parties. 

Article  XI. 

The  State  of  Nicaragua  agreos  that  the  United  States  shall  have,  possess,  and  enjoy  forever 
the  following  rights  and  privileges;  that  is  to  say,  the  right  and  privilege  to  pass*  convey, 
transport,  and  send  through  all  or  any  part  of  the  territories  and  dominions  of  the  State  of 
Nicaragua,  on  land  or  water,  from  ocean  to  ocean,  by  means  of  her  ports,  bays,  rivers,  lakes, 
and  roads,  troops,  infantry  or  cavalry,  all  kinds  of  arms,  artillery,  and  munitions  of  war  of  all 
kinds,  her  public  property  of  every  description,  public  officers,  civil  and  military,  consuls, 
ministers,  dispatch  agent-*,  her  public  mail  and  mail  agents,  and  all  other  employes  of  the  Gov- 
ernment of  the  I' nited  States  of  America;  and  the  same  shall  all  and  each  be  permitted  to  pass,  be 
sent,  and  be  conveyed  through  said  State,  in  any  manner,  as  aforesaid,  in  the  public  armea  vessels 
of  the  United  States,  and  in  all  such  other  vessels  or  vehicles,  public  or  private,  which  may  be 
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in  the  temporary  or  permanent  employment  of  the  Government  of  the  United  States  for  any 
of  the  purposes  aforesaid,  or  in  any  other  way,  free  from  all  cost  and  exempt  from  all  taxes, 
duties,  imposts,  charge-,  or  exactions  of  any  kind  whatever,  cither  on  the  persons,  property, 
vehicles,  or  vessels  aforesaid;  and  all  the  aforesaid  privileges  and  the  said  free  rights  of  way 
and  of  transit  shall  tie  held,  used,  and  enjoyed  bv  the  United  States  of  America  (but  not  by  any 
other  nation,  state,  or  government,  except  Nicaragua)  without  cost  or  charge,  and  freely, 
whether  the  same  be  made  through  the  dominions  and  territories  of  Nicaragua  as  they  now  exist, 
or  whether  the  said  troops,  munitions  of  war,  public  officers,  agents,  employes,  mails,  public 
property,  vehicles,  and  vessels,  &c,  shall  be  sent,  transported,  or  conveyed  by  means  of 
improved  navigable  rivers,  canals,  or  turnpikes,  or  railroads,  or  anv  other  public  improvements 
which  may  be  hereafter  made  in  the  State  of  Nicaragua,  either  by  the  governments  or  citizens  of 
the  contracting  parties,  or  by  the  government*,  citizens,  or  people  of  any  other  nation,  kingdom, 
or  country;  and  the  citizens  of  the  United  States  shall  have  and  enjoy  all  the  rights  and  privileges 
of  travel,  passage,  transit,  and  conveyance  for  themselves  and  their  property  and  vessels  of  all 
kinds  through  the  territories  and  dominions  of  the  State  of  Nicaragua  as  they  now  exist  or 
through  such  canals  or  roads,  railways  or  turnpikes,  or  other  improvements  as  may  be 
hereafter  made  in  said  state,  upon  terms  mid  conditions  in  every  particular  as  favorable  as 
those  enjoyed  by  the  citizens  of  Nicaragua,  or  by  the  citizens  of  any  other  nation,  kingdom,  or 
country. 

Article  XII. 

In  consideration  of  the  premises  as  set  forth  in  the  foregoing  eleven  articles,  the  United 
States  of  America  doth  solemnly  agree  and  undertake  to  protect  and  defend  the  State  of  Nicaragua 
in  the  possession  and  exercise  of  the  sovereignty  and  dominion  of  all  the  country,  coasts,  ports, 
lakes,  rivers,  and  territories  that  may  be  rightfully  under  the  jurisdiction  and  within  the  just 
and  true  limits  and  boundaries  of  the  said  state;  and  when  the  circumstances  and  condition  of  the 
country  may  require  it  the  United  States  shall  employ  their  naval  and  military  force  to  preserve 
the  peace  and  maintain  the  neutrality  of  the  said  coasts,  ports,  lakes,  rivers,  and  territories,  and  to 
hold  and  keep  the  same  under  the  dominion  and  sovereignty  of  the  Government  of  the  State  of 
Nicaragua  or  of  the  government  of  such  state  or  political  community  of  which  Nicaragua  may 
voluntarily  become  a  member,  or  with  which,  of  her  own  accord,  she  may  hereafter  be  identified: 
Provided/however,  that  the  said  sovereignty  and  dominion  of  the  State  of  Nicaragua,  so  guar- 
anteed as  al>ove,  shall  not  be  held,  maintained,  or  exercised  by  said  state  in  any  such  manner  as 
to  conflict  or  to  be  inconsistent  with  the  rights  and  privileges  herein  secured  to  the  United  States 
and  her  citizens;  and  to  prevent  all  misunderstanding,  it  is  expressly  stipulated  that  the  United 
States  are  not  Iwund,  nor  do  they  undertake,  to  aid,  assist,  or  support  Nicaragua  in  offensive  wars 
or  wars  of  aggression  waged  and  carried  on  by  said  state  with  foreign  powers  or  with  the  neigh- 
boring states,  outside  of  her  just  limits,  and  beyond  the  territories  rightfully  within  her  juris- 
diction; but  the  contracting  parties  agree  and  undertake  that,  if  necessary,  the'  naval  and  military 
forces  and  the  entire  means  and  resources  of  both  the  contracting  parties  shall  Ik?  employed  to 
put  down  all  wars  and  bloodshed  arising  therefrom,  and  to  suppress  all  violations  of  the  peace 
and  interruptions  of  the  neutrality  of  the  said  State  of  Nicaragua;  and  for  further  explanation  it 
is  understood  that  if  the  State  of  Nicaragua  should  become  involved  in  a  war  with  any  foreign 
power  or  neight>oring  state  within  her  own  borders,  to  defend  the  territories  rightfully  belonging 
to  her,  or  to  recover  such  territories  wrongfully  wrested  from  her,  the  United  States  engages 
to  defend  Nicaragua  in  carrying  on  such  war  within  her  own  rightful  limits,  provided,  however, 
that  such  war  is  just,  and  provided,  moreover,  that  if  peace  is  prevailing  in  ttie  State  of  Nicara- 
gua, no  wars  or  hostilities  shall  be  first  commenced  in  said  state  by  either  of  the  contracting 
parties  without  previous  friendly  consultations,  and  unless  with  the  consent  of  both  their  gov- 
ernments, given  according  to  thoir  laws  and  constitutions,  respectively. 

Article  XIII. 

The  contracting  parties,. in  negotiating  this  treaty,  have  had  in  view  the  contract  entered  into 
between  the  State  of  Nicaragua,  through  their  commissioner.  Jose*  Trinidad  Munos,  and  a  certain 
company  styled  "Coninaniadc  transitu  de  Nicaragua."  composed  of  certain  persons  named  Willard 
Parker," Simeon  H.  Ackermaii,  Asher  Kurshccdt,  and  David  .1.  Brown,  through  the  said  David  J. 
Brown  as  their  agent,  which  contract  was  executed  and  signed  bv  said  commissioner  and  agent  on 
March  14,  1K4!»,  and  ratified  by  the  legislative  power  of  the  State  of  Nicaragua  on  March 
184!',  and  approved  by  the  executive  power  of  said  state  mi  the  17th  of  March,  184!*.  Now.  in 
view  of  this  contract,  it  is  further  agreed  as  follows: 

1st.  If  the  above-named  comjxiny  shall  accede  to  this  treaty  in  all  its  parts,  or  if  they  shall 
voluntarily  abandon  their  contract,  or  if  they  shall  forfeit  their  rights  under  said  contract  by 
failing  to  perform  and  execute  the  terms  and  conditions  thereof  in  due  time,  then  this  treaty 
shall  remain  and  be  valid  in  all  its  jxtrts. 
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2d.  But  if  the  said  company  shall  not  accede  to  this  treaty  in  all  its  parts,  and  if  thev  shall  not 
abandon  or  forfeit  their  said  contract,  hut  if  they  shall  execute  the  same  and  comply  w  ith  its 
terms,  and  build  the  said  works  all  in  the  time  required,  then,  in  such  case,  this  treaty  in  all  its 
parte,  w  herein  the  State  of  Nicaragua  grants  to  the  United  States,  or  to  a  company  to  be  char- 
tered by  the  President  or  Congress  thereof,  the  exclusive  privilege  to  be  the  constructors  and 
owners  of  said  works,  shall  be  void,  ami  of  no  force  or  effect. 

3d.  Nevertheless,  in  such  case  as  is  set  forth  in  the  second  section  next  preceding,  if  said 
company  shall  accede  to  the  fifth  (5th).  the  sixth  (»>th),  the  eighth  (8th),  and  the  eleventh  (11th) 
articles  of  this  treaty,  and  *hall  consent  and  agree  that  the  I  nited  States  of  America,  and  the 
citizens  thereof,  shall  have  and  enjoy  all  the  rights  and  privileges  therein  granted  to  them,  and 
as  defined  also  in  the  tenth  (10th)  section  of  the  third  (3d)  article,  then  in  such  case  the  above- 
named  fifth  (5th),  sixth  (tith),  eighth  (8th),  and  eleventh  (11th)  articles  of  this  treaty,  as  also  the 
twelfth  (12th)  article  thereof,  shall  be  valid  and  obligatory  l>etwecn  the  contracting  parties. 

4th.  But  if  in  such  case  existing  as  is  set  forth  in  the  second  section  above  the  said  company 
shall  refuse  to  accede  or  agree  to  the  said  tifth  (5th),  sixth  (6th),  eighth  (8th),  and  eleventh  (11th) 
articles  hereof,  as  specified  in  the  preceding  third  .section,  then  this  treaty  shall  be  altogether 
void  and  of  no  force  or  effect  whatever. 

But  the  contracting  parties,  anticipating  that  said  company,  being  satisfied  that  the  great 
enterprise  in  view  cannot  succeed  unless  under  the  protection  and  patronage  of  the  two  govern- 
ments, will  concur  and  co-operate  with  them  in  the  promotion  thereof,  thev  are  assured  that  this 
treaty  will  meet  their  cordial  approbation,  and  that  it  will  be  fully  acceded"  to  bv  them. 

The  present  special  convention  between  the  United  States  of  America  and  the  State  of  Nica- 
ragua shall  be  approved  and  ratified  by  the.  President  of  the  United  States  of  America,  by  and  with 
the  advice  and  consent  of  the  Senate  thereof,  and  by  the  Director  of  the  State  of  Nicaragua, 
with  the  consent  of  the  legislative  Chambers  thereof,  and  the  ratifications  shall  be  exchanged  in 
the  city  of  Washington,  Santiago  de  Managua  or  Leon,  within  the  term  of  two  years  counting 
from  this  date. 

In  faith  whereof,  we.  the  plenipotentiaries  of  the  United  States  of  America  and  of  the  State 
of  Nicaragua,  have  signed  and  sealed  these  presents  in  the  city  of  Guatemala,  on  the  twenty-first 
day  of  June,  in  the  year  of  our  Ixml,  one  thousand  eight  hundred  and  forty-nine,  in  the  seventy- 
third  year  of  the  independence  of  the  United  Statesof  America  and  in  the  twenty -eighth  year  of 
the  independence  of  the  State  of  Nicaragua. 

[seal.]  Elijah  Hibe. 

[seal.]  Blenava  Selva. 
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Appendix  M  M. 

CONTRACT  BETWEEN  NICARAGUA  AND  THE  AMERICAN  ATLANTIC  ANT)  PACIFIC  SHIP- 
CANAL  COMPANY,  SIGNED  AT  LEON  AUGUST  27,  1849. 


The  supreme  director  of  the  State  of  Nicaragua  and  The  American  Atlantic  and  Pacific  Ship- 
Canal  Company,  composed  of  Cornelius  Vanderhilt,  -Joseph  L.  White,  Nathaniel  H.  Wolfe,  and  their 
associates,  being  always  citizens  of  the  United  States,  desiring  to  settle  the  terms  of  a  contract 
for  facilitating  the  transit  across  the  Isthmus  of  Nicaragua  from  the  Atlantic  to  the  Pacific  oceans, 
by  means  of  a  ship  canal  or  railroad,  have  appointed  as  commissioners  on  the  part  of  the  supreme 
director  of  the  State  of  Nicaragua,  Messrs.  Hcrmenegilda  Zepeda  and  Gregorio  Juares,  and  on 
the  part  of  the  said  company  Mr.  David  L.  White,  with  full  powers  to  arrange  and  conclude  a 
contract  for  the  above-named  purposes,  which  commissioners,  having  exchanged  their  respective 
powers,  have  agreed  upon  and  concluded  the  following  articles: 

Akticlk  I.  The  State  of  Nicaragua  grants  to  the  said  company  the  exclusive  right  and  privi- 
lege of  constructing  a  ship  canal  across  its  territory,  by  a  single  route  and  at  its  own  expense, 
from  the  port  of  St.  Johns,  of  Nicaragua,  or  any  other  more  feasible  point  on  the  Atlantic,  to  the 
port  of  Realejo,  Gulf  of  Amapala,  or  Fonseca,  Tamorinda,  St.  Johns  of  the  South,  or  any  other 
point  on  the  Pacific  Ocean  which  the  engineers  of  the  company  may  decide  upon,  by  means  of  the 
St.  Johns  Kiver,  Luke  Nicaragua,  River  Tipitapa,  I-ake  of  Leon,  or  any  other  rivers,"  lakes,  waters, 
and  lands  situated  within  its  territory,  with  the  object  of  connecting  the  two  oceans,  and  to  make 
use  of,  for  its  construction  and  navigation,  said  rivers,  lakes,  waters,  and  lands,  both  public  and 
private.  And  the  State  also  grants  to  the  company  the  exclusive  right  to  the  administration, 
management,  and  control  of  the  said  canal,  according  to  the  following  articles: 

II.  The  dimensions  of  the  canal  shall  be  such  as  may  be  necessary  for  the  passage  of  vessels 
of  all  sizes,  and  the  point  at  which  it  shall  terminate  on  the  Pacific,  in  "the  event  that  the  engineers 
of  the  company  shall  decide  upon  two  or  more  points  as  equally  practicable,  shall  be  that  one 
most  consistent  with  the  mutual  interests  both  of  the  State  and  the  company. 

III.  The  company  binds  itself  to  construct,  at  its  own  expense,  in  the  harbors  at  the  extremi- 
ties of  the  route  of  said  canal,  custom-house  buildings  of  the  necessary  capacity  for  the  use  of  the 
State  and  company. 

IV.  The  exclusive  rights  and  privileges  herein  granted  to  the  said  company  by  the  said  State 
shall  be  enjoyed  by  the  same  for  the  fixed  period  of  eighty -five  years,  counted  "from  the  day  in 
which  the  canal  shall  be  completed  and  put  in  use. 

V.  The  company  hereby  agrees  to  pay  to  the  said  State  for  the  said  grant  the  following  sums 
of  money,  namely: 

First.  Ten  thousand  dollars  by  draft  on  the  said  company  irt  the  city  of  New  York  us  soon  as 
this  contract  shall  be  ratified  by  the  Legislature  of  the  State." 

Second.  Ten  thousand  dollars  at  the  expiration  of  one  year  from  this  same  date,  and  $10,000 
each  year  thereafter  until  the  completion  of  the  said  canal,  the  uliove  sums  to  be  paid  to  the  State 
in  the  city  of  Leon,  or  in  the  city  of  New  York,  as  the  State  may  elect.  Also  the  said  company 
makes  a  free  donation  to  the  said  State  of  $2<X),000  of  stock  in  the  enterprise,  which  shall  be 
delivered  to  the  State  as  soon  as  the  certificates  of  stock  shall  bo  distributed  by  the  company. 

VI.  Said  State  shall  receive  for  its  proportion  of  the  income  of  said  canal,  after  the  same 
shall  lie  put  in  use,  the  following  interests,  namely:  For  the  first  twenty  years,  JJO  per  cent 
annually  out  of  the  net  profits  after  deducting  therefrom  the  interest  of  the  capital  employed  in 
its  construction  at  the  rate  of  7  per  cent  j>er  annum,  and  2.5  per  cent  each  year  thereafter  out  of 
said  net  profits,  after  deducting  the  said  i  per  cent,  until  the  expiration  of  the  full  period  of  the 
term  hereinabove  granted.  And  the  State  shall  also  receive  10  per  cent  out  of  the  net  profits, 
without  any  deduction  of  interest,  of  any  route  which  the  company  may  establish  between  the 
two  oceans,"  whether  it  be  by  railroad  or  carriage  road  or  by  any  other  means  of  communication, 
during  the  twelve  years  herein  granted  for  the  construction  of  said  canal. 

V  II.  The.  said  company  shall  be  bound  to  make  and  present  an  annual  report  and  account  to 
the  Government  of  Nicaragua,  setting  forth  the  receipts  and  expenditures,  us  well  as  a  statement 
of  the  condition  of  the  works  of  the  canal,  which  report  shall  lie  certified  by  the  proper  officers 
of  the  company.    The  State,  however,  shall  have  the  right,  through  any  commissioners  which  it 
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may  appoint  for  that  purpose,  to  inspect  and  examine  at  any  time  the  books  of  the  company  to 
satisfy  itself  of  the  correctness  of  the  said  receipts  and  expenditures. 

V III.  It  is  hereby  stipulated  that  the  State  of  Nicaragua  shall  have  the  priyilego  of  taking 
stock  in  the  said  canal,  to  the  amount  of  $500.04(0,  within  one  year  from  the  date  of  the  ratification 
of  this  contract,  which  it  may  distribute,  as  it  may  deem  proper,  among  any  of  its  natiye  citizens 
or  the  citizens  of  the  adjoining  States,  upon  giving  notice  to  the  company  of  such  intention 
through  the  United  States  consul  in  the  city  of  Ijoon. 

IX.  It  is  further  stipulated  that  a  majority  of  the  stock  of  said  canal  shall  always  be  owned 

Sr  citizens  of  the  United  States;  in  evidence  of  which  the  stock  books  of  said  company  shall 
ways  bo  open  to  inspection  at  the  principal  offiee  of  the  company,  wherever  the  same  may  be 
located. 

X.  The  company  binds  itself  to  commence  the  preliminary  surveys  for  said  works  within  the 
period  of  twelve  months  from  the  date  of  the  ratification  of  this  contract,  and  also  to  complete  the 
said  canal  within  twelve  years  from  the  same  date.  But  if  any  fortuitous  or  unforeseen  events, 
beyond  the  control  of  the  company — as,  for  example,  earthquakes,  epidemics,  wars,  or  any  other 
events  of  this  nature — should  appear  during  the  progress  of  the  work  to  suspend  its  execution, 
the  time  thus  lost  shall  not  bo  reckoned  as  a  part  of  the  stipulated  time  above  given  for  its  com- 
pletion. In  case  such  event  should  occur,  the  company  shall  give  immediate  notice  of  the  same 
to  the  Government,  for  the  purpose  of  deciding,  in  connection  with  the  company,  upon  the 
nature  of  such  event 

XI.  If  none  of  the  events  which  are  expressed  in  the  preceding  article  should  occur,  and  the 
work  shall  not  be  completed  within  the  said  period  of  twelve  years,  then  whatever  may  have  been 
done  by  the  company  to  that  time,  in  the  prosecution  of  the  work,  shall  be  forfeited  to,  and 
become  the  property  of  the  State  without  any  indemnity. 

XII.  The  State  gives  to  the  Baid  company  the  right  to  take,  free  of  any  charge  or  indemnity, 
any  of  the  public  lands  or  forests  within  the  State,  all  the  wood,  stone,  lime,  timber,  or  any  other 
materials  which  it  may  require  for  the  construction  and  use  of  said  canal  and  its  dependencies. 
And  the  said  State  hereby  further  gives  to  tho  company  tho  right  to  take  and  make  use  of  such 
portions  of  the  public  lands  as  it  may  require  for  the  establishment  or  erection  of  houses,  stores, 
docks,  wharves,  stations,  and  all  other  useful  objects  connected  with  the  works  of  said  canal. 

XIII.  In  case  the  company  shall  require  any  materials,  such  as  wood,  lime,  stone,  etc., 
which  may  bo  found  in  or  upon  tho  lands  of  particular  individuals,  it  shall  be  obligated  to  pay 
for  tho  same  at  such  price  as  may  bo  agreed  upon  between  tho  company  and  such  individuals; 
but  all  the  lands  which  may  be  required  for  the  passage  of  the  canal  in  its  entire  route  shall  >>eat 
the  expense  of  the  State,  and  the  company  shall  not  be  liable  to  pay  any  indemnity  for  tho  same. 

XIV.  All  the  articles  that  the  company  may  require,  both  for  the  surveys  and  explorations, 
and  for  tho  construction  and  use  of  tho  works  of  the  canal,  such  as  machines,  instruments,  tools, 
etc.,  and  all  other  necessary  materials,  shall  Is?  admitted  into  tho  State  free,  of  duties  of  all  kinds, 
and  may  be  discharged  in  any  of  its  harbors  or  at  any  other  point  within  its  territory  that  the 
company  may  select,  in  this  last  case,  however,  giving  notice  of  such  intention  to  the  proper 
Government'officer.  But  the  company  shall  have  no  right  to  introduce  within  tho  territory  of 
the  State  any  goods,  merchandise,  or  any  other  articles  of  commerce  for  salo  or  exchange  with- 
out paying  tho  duties  established  by  law.  And  they  are  also  prohibited  from  importing  any 
articles*  or  materials  which  may  be  monopolized  or  prohibited  by  the  State  for  any  purpose, 
except  for  the  use  of  the  works  of  the  canal. 

XV.  The  State  binds  itself  to  facilitate  and  aid  in  every  possible  way  the  engineers,  con- 
tractors, employes,  and  laborers  who  may  be  employed  in  the  explorations  and  surveys  of  the 
route,  and  in  tho  construction  of  tho  worts  of  tho  canal,  and  to  this  end  stipulates  that  all  citizens 
of  the  country  who  mav  bo  so  employed  by  tho  company  shall  he  free  and  exempt  from  all  civil 
or  military  service  of  the  State  whatsoever;  but  to  entitle  them,  however,  to  the  right  of  exemp- 
tion from  such  military  service  they  shall  have  been  previously  in  the  employ  of  tho  company 
for  at  least  the  period  of  one  month.  The  State  also  guarantees  to  all  foreigners  who  may  be 
employed  on  the  works  of  tho  canal  the  same  rights,  liberties,  and  privileges  as  arc  enjoyed  by 
inhabitants  of  tho  country,  and  also  that  they  shall  not  bo  molested  or  disturbed  in  their  labors 
while  thus  employed  by  any  internal  commotions  or  disorders  of  the  country,  and  at  tho  same 
time  that  they  shall  be  free  and  exempt  from  all  taxes,  duties,  or  direct  contributions  whatsoever 
during  the  time  they  may  be  in  the  company's  employ. 

XVI.  The  said  company  agrees  to  receive  from  the  State  as  laborers  upon  the  works  of  the 
canal  any  convicts  who  may  bo  capable  of  labor  upon  such  terms  as  may  be  agreed  upon  between 
the  company  and  the  State. 

XvII.  The  said  company  agrees  to  transport  across  the  said  canal  all  passengers,  goods, 
merchandise,  and  materials  oi  every  description  which  mav  be  intrusted  to  it;  and  also  stipulates 
that  tho  canal  shall  be  open  to  tho  transit  of  vessels  of  all  nations,  subject  to  fixed  and  uniform 
rates  of  tolls  that  may  be  established  by  the  company. 
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XVIII.  The  company  shall  establish  a  tariff  of  fees  or  tolls  for  the  transportation  of  all  . 
passengers,  goods,  wares,  merchandise,  and  property  of  every  description,  and  for  vessels  of  all 
kinds  passing*  through  or  along  the  said  canal,  which  shall  have  the  force  of  law  from  the  moment 
in  which  it  shall  be  communicated  to  the  Government  of  Nicaragua,  which  shall  be  obliged  to 
sanction  the  same  within  eight  days  after  its  reception;  and  at  the  same  time,  with  a  view  to 
induce  the  largest  and  most  extended  business  by  this  route,  the  said  company  agree  to  fix  the 
said  tariff  of  fees  or  tolls  for  the  same  at  the  lowest  possible  rat©  consistent  with  the  mutual 
interests,  both  of  the  State  and  the  company;  and  in  case  that  the  company  should  determine  at  any 
time  to  alter  such  tariff,  it  shall  be  incumbent  upon  it  to  give  six  months'  previous  notice  of  such 
determination  in  the  State  paper  of  Nicaragua  and  in  the  principal  seaport  towns  of  the  United 
States. 

XIX.  The  rate  of  tolls  and  charges  for  the  transit  of  the  products  and  manufactures  of  the 
State  of  Nicaragua  and  the  adjoining  States  shall  be  regulated  by  a  particular  and  more  favorable 
tariff,  which  shall  bo  agreed  upon  between  the  State  and  the  company. 

XX.  The  State  grants  to  all  steamers  and  vessels  of  the  company  during  the  continuance  of 
this  contract  the  right  of  ingress  and  egress  to,  from,  and  through  all  its  narbors,  rivers,  and 
waters,  both  on  the  Pacific  and  Atlantic  oceans  and  the  interior,  and  the  use  of  the  same  free  of 
all  duties  or  charges  of  any  kind  whatsoever,  as,  for  example,  anchorage,  tonnage,  etc. 

XXI.  The  State  hereby  stipulates  that  all  vessels  and  steamers  of  the  company,  and  also  all 
goods,  merchandise,  manufactured  articles,  or  any  other  property  which  may  bo  conveyed  therein 
passing  through  the  said  canal  from  one  sea  to  the  other  in  either  direction  to  any  foreign  coun- 
try, shall  be  free  and  exempt  from  all  kinds  of  Government  duties  or  taxes  whatsoever,  and  shall 
also  be  secure  and  protected  from  all  interruption  or  detention  in  their  course  on  the  part  of  the 
State. 

XXII.  The  company  shall  furnish  to  the  State  annually  a  list  of  all  its  vessels  employed  in 
the  navigation  of  the  route,  containing  the  names  and  descriptions  of  each  of  such  vessels,  which 
shall  be  registered  in  the  archives  of  the  State,  and  thereupon  the  State  shall  give  to  the  company 
a  separate  certificate  of  the  register  of  each  one  of  the  said  vessels,  signed  by  the  proper  officer 
of  tho  Government,  which  certificate  shall  serve  always  as  a  passport  for  saia  vessels  through  all 
the  harbors  of  the  State  upon  presenting  the  same  to  the  custom-1  louse  or  harbor  officer. 

XXIII.  The  exclusive  right  which  tho  company  has  acquired  by  this  contract  of  navigating 
the  said  lakes,  rivers,  and  waters  of  the  said  State  by  means  of  steam  vessels,  from  one  sea  to  the 
other,  is  understood  as  not  to  exclude  the  natives  of  the  country  from  free  interior  navigation 
by  means  of  sailing  or  any  other  vessels,  excepting  steam  vessels. 

XXIV.  The  company  binds  itself  to  transport  by  the  said  canal,  on  board  of  any  of  its 
vessels,  all  the  principal  officers  of  the  Government  and  its  subalterns,  in  case  of  Government 
necessity,  from  one  point  of  said  route  to  any  other  one  at  which  said  vessels  may  stop,  without 
any  charge  to  the  State  therefor. 

XXV.  The  company  is  to  convey  by  any  of  its  steamers  or  vessels,  free  of  cost  or  charge, 
over  the  route  of  the  said  canal  all  the  official  correspondence  of  the  State,  in  consideration  of 
which  the  State  agrees  not  to  collect  or  recover  any  postage  or  duties  of  any  kind  upon  any  of 
the  correspondence  of  the  said  company. 

XXVI.  The  company  binds  itself  to  construct,  at  its  own  expense,  bridges  upon  that  part 
of  the  canal  that  may  be  made  between  the  lakes  and  the  Pacific,  upon  such  principal  highways 
as  may  be  agreed  upon  between  the  State  and  the  company.  The  said  State,  with  the  consent  of 
the  company,  shall  establish  rates  of  toll  or  charges  upon  such  persons  or  things  as  may  pass 
over  said  bridges,  the  profits  from  which  shall  lie  appropriated  to  redeem  the  capital  invested  in 
their  construction,  ana  the  interest  thereon  at  the  rate  of  7  per  cent  per  annum;  and  when  such 
capital  and  interest  shall  have  been  reimbursed  to  the  company  then  the  profits  shall  be  divided 
equally  between  the  State  and  the  company  for  the  reniaining'period  of  this  contract,  but  such 
bridges  shall  continue  under  the  control  and  management  of  said  company. 

aXVII.  The  State  of  Nicaragua,  with  the  object  of  facilitating  the  colonization  of  the  lands 
contiguous  to  the  river  St.  John  and  the  adjacent  rivers,  and  of  the  canal  which  in  or  along  it 
may  be  constructed,  makes  a  free  donation  to  the  company  of  eight  stations  or  sections  of  land  to 
be  located  at  such  points  upon  either  one  or  both  of  the  banks  of  the  said  river  or  canal  as  the 
"  company  may  elect,  each  one  of  which  stations  shall  be  of  G  English  miles  in  length,  fronting 
upon  tho  river  or  canal,  and  0  miles  in  width,  measured  from  the  bank  of  the  canal  or  river 
toward  tho  interior.  And  the  State  further  grants  to  the  company  the  right  of  alienating  the 
lands  which  compose  said  sections  to  settlers,  or  any  other  person  or  persons  who  may  wish  to 
locate  themselves  upon  the  same.    Said  sections  of  land  are  granted  upon  the  following  conditions: 

(1)  They  shall  be  located  by  the  company  in  such  a  manner  that  they  shall  be  at  least  3 
English  miles  distant  from  each  other. 
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(2)  That  no  one  of  thorn  shall  be  located  within  the  distance  of  44  English  miles  from  the 
mouth  of  the  St.  Johns  River. 

(3)  The  State  reserves  to  itself  the  right  to  such  points  as  shall  be  necessary  for  its  military 
fortifications  und  public  buildings. 

(4)  That  the  lands  granted  shall  not  Ik;  alienated  to  settlers  until  six  months  after  the 
commencement  of  the  survey  of  the  route  of  the  said  canal. 

(5)  The  State  reserves  to  itself  the  supreme  dominion  and  sovereignty  over  said  lands  and 
their  inhabitants. 

(«)  That  said  lands  shall  not  be  alienated  by  the  company  to  any  government  whatsoever. 

XXVIII.  The  colonies  which  the  companv  may  establish  upon  said  lands  shall  1m>  colonies 
of  Nicaragua,  and  thereupon  the  settlers  >hall  V  subject  to  the  laws  of  the  State  the  same  as  the 
natives  of  the  country,  being,  however,  exempt  for  the  term  of  ten  years  from  all  taxes  and 
direct  contributions,  and  from  all  public  service,  as  soon  as  each  colony  shall  contain  at  least 
fifty  settlers. 

"  XXIX.  The  State  further  agrees  that  in  case  any  event  may  hereafter  occur,  as  named  in 
the  preceding  Article  X,  to  suspend  or  prevent  the  construction  of  the  canal,  or  if  the  said 
contract  shall  become  forfeited  or  annulled  by  either  or  both  of  the  parties,  and  also  in  case  the 
said  contract  shall  continue  in  force  for  the  full  period  of  eighty-live  years,  mentioned  in  the 
preceding  Article  IV,  the  said  State  shall  always  acknowledge  as  private  property  the  lands 
which  may  have  been  alienated  or  ceded  by  the  company  to  settlers  or  other  persons  in  virtue  of 
the  legal  title  which  the  companv  has  acquired  by  this  contract  to  the  said  lands. 

XXX.  The  company  shall  have  the  exclusive  right  to  construct  rail  or  carriage  roads  and 
bridges,  and  to  establish  steamtioats  and  steam  vessels  on  the  said  rivers  and  lakes  as  necessary 
accessories  to  and  in  furtherance  of  the  execution  of  the  canal;  but  the  company  hereby  stipu- 
lates and  agrees  that,  in  case  the  construction  and  completion  of  the  said  canal,  or  any  part  of  it, 
becomes  impossible  by  any  unforeseen  event  or  insurmountable  obstacle  of  nature,  to  construct 
a  railroad  or  rail  and  carriage  road  and  water  communication  between  the  two  oceans,  provided 
the  same  may  be  practicable,  within  the  same  period  as  is  stipulated  for  the  building  of  the  said 
canal,  and  subject  to  the  same  terms,  conditions,  regulations,  and  restrictions  as  far  as  they  can 
be  made  applicable  to  the  same. 

XXXI.  The  State  hereby  binds  itself  not  to  sell  or  dispose  of  any  of  its  public  lands  located 
U|x>n  or  near  the  river  St.  •fohns,  or  upon  or  near  any  of  the  routes  or  points  designated  in 
Article  1  of  this  contract,  until  after  the  surveys  shall  have  been  made  and  the  route  determined 
of  the  said  canal. 

XXXII.  The  State  also  binds  itself  to  protect  and  defend  the  company  in  the  full  enjoyment 
of  the  rights  and  privileges  granted  in  this  contract,  and  also  binds  itself  not  to  contract  with  or 
cede  to  any  government,  individual,  or  companies  whatsoever  the  right  of  constructing  a  ship 
•anal,  railroad,  or  any  other  communication  across  its  territory  between  the  two  oceans,  or  the 
right  of  navigating  by  means  of  steam  vessels  any  of  its  rivers  or  lakes  which  may  be  occupied 
by  this  company  wnile  this  contract  continues"  in  force.  But  should  this  contract  become 
forfeited  or  annulled,  then  the  State  shall  Imj  privileged  and  free  to  contract  with  any  other 
individuals  or  companies  as  it  may  deem  proper. 

XXXI I I.  In  case  any  dispute  or  controversy  shall  arise  during  the  existence  of  this  contract 
between  the  State  and  the  company,  the  same  shall  be  determined  l>y  a  reference  to  five  commis- 
sioners, to  l>e  chosen  in  the  following  manner,  viz,  two  to  be  named  on  the  part  of  the  State,  two 
named  by  the  company,  and  the  fifth  to  bo  selected  by  the  four  thus  appointed,  who  shall  hear 
and  determine  the  matters  in  controversy,  and  decide  upon  the  same;  which  decision  of  the  said 
commissioners  shall  be  final  and  without  appeal,  and  binding  upon  both  the  State  and  tho  companv. 

XXXIV.  It  is  further  provided  that  in  the  event  of  the  four  commissioners  thus  chosen  not 
being  able  to  agree  upon  the  selection  of  the  fifth,  the  State  and  the  company  shall  then  choose 
three  individuals,  out  of  which  number  they  shall  select  one  to  act  as  such  fafth  commissioner;  but 
should  they  disagree  in  such  selection,  then  the  choice  shall  be  made  out  of  said  numl>er  by  lot. 

XXXv.  After  the  period  of  the  eighty-five  years  herein  granted  to  the  company  shall  have 
expired,  the  company  shall  surrender  to  the  State  the  canal  or  roads,  and  its  dependencies  reve- 
nues, and  privileges,  free  from  all  indemnity,  for  the  capital  which  may  have  been  invested  in 
the  said  work.  But  it  is  nevertheless  stipulated  that  the  company  shall  receive  15  per  cent 
annually  out  of  the  net  profits  of  the  canal  for  the  period  of  ten  years  after  such  surrender,  pro- 
vided tlie  cost  of  the  same  shall  be  less  than  &JO,000,(XK);  but  should  the  cost  be  $20,000,000  or 
more,  then  the  company  shall  receive  the  said  15  percent  for  the  period  of  twenty  years  after 
such  surrender. 

XXXVI.  It  is  expressly  stipulated  on  the  part  of  the  State  of  Nicaragua  that  the  vessels, 
products,  manufactures,  and"  citizens  of  all  nations  shall  be  permitted  to  pass  upon  the  proposed 
canal  through  the  territory  of  the  State,  subject  to  no  other  or  higher  duties,  charges,  or  taxes 
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than  shall  be  imposed  upon  those  of  the  United  States:  Provided  alroay*.  That  such  nations  shall 
first  enter  into  such  treaty  stipulations  and  guarantees  respecting  said  canal  as  may  hereafter  be 
entered  into  between  theState  of  Nicaragua  and  the  United  States. 

XXXVII.  It  is  finally  stimulated  that  this  contract,  and  the  rights  and  privileges  which  it 
confers,  shall  beheld  inalienable  by  the.  individuals  composing  the  company  herein  named  and 
their  associates,  and  that  it  shall  never,  in  whole  or  part,  be  transferred  or  assigned  to  any  other 
company,  nor  in  any  way  become  dependent  upon  or  connected  with  any  other  company",  what- 
ever mav  be  the  objects  of  the  same. 

XXXVIII.  The  present  contract  shall  be  ratified  by  the  legislature  of  the  State  in  the  short- 
est possible  period;  and,  on  the  part  of  David  L.  White,  shall  be  ratified  immediately  after,  as 
agent  of  the  company  which  he  represents,  in  virtue  of  the  powers  conferred  on  him  to  this  effect. 

In  testimony  of  which  we,  the  respective  commissioners,  have  signed  and  sealed  the  present 
contract  in  triplicate,  in  the  city  of  Leon,  in  the  State  of  Nicaragua,  the  27th  day  of  August,  in 
the  year  of  our  Lord,  ls4i*. 

SEAL.]  IIeRMEND  ZbPEDA. 

8EAI-  (iKEOORIO  J  L  AKES. 

seal.]  David  L.  White. 

6.  Doc.  222,  68-2  33 
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By  Emory  R.  Johnson,  Ph.  D., 

Member  of  the  iMhmian  Otnal  Commition  June  9, 1899,  to  March  10,  1904,  and  Prvfrwor  of  Tmntpurtation  and  Omimerre, 

Vnttemty  of  Pennsylvania. 

PREFACE. 

The  information  upon  which  this  report  is  based  war*  secured  mainly  during  1900  and  the 
latter  half  of  1899.  The  report  was  written  during  1900  and  the  early  part  of  1901.  The 
Isthmian  Canal  Commission's  detailed  report,  of  which  this  is  an  appendix,  was  submitted  to  the 
President  in  November,  1901,  and  promptly  forwarded  by  him  to  Congress.  The  republication 
of  this  report,  after  nearly  throe  years,  makes  certain  parts  of  the  discussion  less  up  to  date  than 
is  to  be  desired.  However,  I  have  had  an  opportunity  to  reedit  the  report  before  it  was  sent  to 
the  Public  Printer.  Several  changes  in  details  have  been  made  and  several  footnotes  have  been 
added  to  make  such  explanations  as  were  rendered  necessary  by  the  events  of  the  post  three  years. 

These  alterations  have  not  changed  the  original  character  of  the  report.  The  main  purpose 
of  the  investigation  was  to  analyze  the  relations  of  the  proposed  Isthmian  canal  to  American 
industries  and  commerce,  and  to  present  to  the  Commission  the  geographical  and  commercial 
•  facts  to  be  considered  in  deciding  whether  to  recommend  the  adoption  of  the  Nicaragua  or  the 
Panama  route.  Those  who  now  read  the  report  should  bear  its  purpose  in  mind.  Had  the  study 
been  made  three  years  later,  the  same  methods  would  have  been  followed  and  the  same  con- 
clusions reached. 

June,  1904. 
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SCOPE  AND  METHOD  OF  THE  INVESTIGATION 

This  study  of  the  isthmian  canal  from  the  standpoint  of  it*  use,  or  its  industrial  and  commer- 
cial value,  has  been  made  for  the  accomplishment  of  two  purposes.  One  object  was  the  presen- 
tation of  an  analytical  discussion  of  the  more  important  relations  of  the  proposed  waterway  to 
the  commerce  of"  foreign  nations  and  to  the  industries,  transportation  interests,  and  domestic  and 
foreign  trade  of  the  I  nited  States.  The  other  purpose  wan  to  compare  the  commercial  advan- 
tages of  the  Nicaragua  route  with  those  of  one  across  Panama,  all  other  routes  having  been  elim- 
inated from  consideration. 

There  are  two  .sides  to  an  investigation  of  the  value  of  an  isthmian  canal,  one  industrial  and 
the  other  commercial.  A  careful  study  of  the  leading  industries  of  the  different  sections  of  the 
United  States  is  requisite  to  an  analysis  of  the  effects  which  the  canal  will  accomplish  or  to  a 
fruitful  discussion  of  the  commerce  that  will  use  the  waterway.  Commerce  is  but  the  auxiliary 
of  industry;  and  a  complete  discussion  of  the  economic  value  of  an  isthmian  canal  first  requires 
an  examination  of  the  leading  industries  of  the  United  States  and  other  important  countries,  and 
then  a  consideration  of  the  volume  of  business  which  those  industries  would  bring  to  the  canal. 

While  this  report  docs  not  discuss  the  entire  field  as  thus  defined,  it  covers  those  parts  of  the 
subject  that  arc  of  direct  importance  to  the  American  people.  The  relation  of  the  canal  to  the 
industries  and  domestic  and  foreign  commerce  of  the  United  States  has  l>een  studied  with  care 
and  is  presented  with  considerable  detail,  nearly  half  of  this  discussion  being  devoted  to  the  sub- 
ject. A  separate  chapter  is  given  to  each  of  the  four  sections  of  the  l"  nited  States — the  southern, 
eastern,  central,  and  western — for  the  purjwjse  of  considering  the  manner  in  which  the  proposed 
canal  will  affect  their  industries  and  commercial  progress,  and  these  chapters  are  followed  by* 
more  detailed  studies  of  the  coal  and  iron  and  steel  industries  and  the  shipbuilding  and  maritime 
interests,  with  special  reference  to  the  effect*;  which  the  new  interoceanic  route  will  have  ujxrn 
each.  The  facts  (waring  upon  the  use  of  the  canal  by  sailing  vessels  are  analyzed  and  the  influ- 
ence which  the  new  waterway  will  have  upon  the  future  place  of  the  sailing  vessel  as  an  ocean 
carrier  is  considered.  The  effect  of  the  canal  upon  the  traffic  of  American  railways  is  also  made 
the  subject  of  a  special  chapter. 

The  foreign  countries  whose  resources  and  trade  have  Insen  examined  are  those  of  the  Pacific 
and  they  were  chosen  for  investigation  partly  because  it  was  believed  that  in  general  the  effect 
of  the  interoceanic  canal  upon  tnem  would  Iks  greater  than  upon  other  foreign  countries;  that 
their  commercial  relations  and  economic  conditions  would  be  most  benefited.  The  present  and 
prospective  importance  to  the  United  States  commercially,  and  politically  also,  of  the  Pacific 
nations  was  another  reason  for  studying  carefully  the  relation  of  the  canal  to  the  progress  of 
those  countries.  The  industries  and*  trade  of  the" countries  of  western  South  America  and  the 
manner  in  which  the  isthmian  canal  will  affect  their  progress  and  our  commercial  relations  with 
them  have  been  examined  with  special  care,  because  of  the  importance  of  this  extensive  section 
to  the  world's  commerce.  The  information  concerning  this  region  is  comparatively  meager  and 
the  significance  of  the  section  for  thtk  traffic  of  an  interoceanic  canal  and  the  commercial  progress 
of  the  United  States  is  frequently  underestimated.  The  industries  and  trade  of  Japan,  China, 
Australia,  the  Philippines,  Hawaii,  western  Mexico,  and  Central  America,  and  the  effects  of  the 
isthmian  canal  upon  them  are  also  discussed. 

The  latter  part  of  this  discussion  relates  to  the  traffic  that  will  use  the  waterway.  The  effects 
which  the  isthmian  canal  will  have  upon  the  length  of  the  ocean  routes  connecting  the  United 
States  and  Europe  with  the  various  countries  of  the  Pacific  are  shown  by  eight  tables,  the  distances 
in  which  were  calculated  by  the  United  States  Hydrographic  Office. 

The  investigations  made  to  ascertain  the  present  and  prospective  available  tonnage  of  canal 
traffic  are  descrilied  in  Chapters  XVI 1 1  to  XXI,  inclusive.  Three  statistical  studies  are  discussed 
in  the  report,  and  after  describing  and  presenting  the  results  of  the  three  investigations  the  ton- 
nage figures  obtained  by  the  three  different  methods  of  imjuiry  are  compared. 

After  having  determined  the  amount  of  canal  traffic  available  in  1899,  and  having  ascer- 
tained the  rate  of  increase  in  that  traffic  during  the  previous  decade,  estimates  are  made  concern- 
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ing  theprobahle  tonnage,  that  will  bo  available  for  the  canal  in  litOi*  and  1014.  The  growth  in 
the  traffic  passing  the  Suez  is  analyzed  and  an  estimate  is  made  regarding  the  increase  in  the  ton- 
nage of  the  isthmian  canal  during  the  first  decade  of  its  use. 

In  the  discussion  of  available  canal  tonnage  the  effect  of  tolls  upon  the  use  of  the  waterway 
bv  the  traffic  between  the  different  sections  has  been  considered.  The  detailed  analysis  of  the 
relation  of  tolls  to  the  volume  of  traffic  using  the  canal  was,  however,  reserved  for  a  special  chapter 
in  which  the  question  is  treated  at  some,  length. 

Printed  material,  books,  pamphlets,  and  official  statistical  reports  published  by  the  United 
States  and  foreign  countries  have  been  examined,  and  an  extensive  correspondence  has  been  car- 
ried on  with  men  engaged  in  different  lines  of  business  so  as  to  secure  data  concerning  industrial 
and  commercial  facts  in  descriptive  rather  than  statistical  form.  Special  and  different  inquiries 
were  addressed  to  manufacturers,  importers,  and  exporters,  the  owners,  operators,  and  builders 
of  ships,  and  the  higher  officials  of  a  number  of  the  larger  railway  companies.  The  information 
received  from  individual  sources  is  frequently  referred  to,  but  for  obvious  reasons  the  personal 
or  corporate  name  of  the  correspondent  is  not  given.  The  information  regarding  the  industries 
and  trade  of  foreign  countries  was  in  part  supplied  by  special  reports  prepared  for  the  commis- 
sion by  consuls  and  ministers  of  the  I  nited  States  in  accordance  with  instructions  sent  them  by 
the  State  Department. 

In  order  to  supplement  the  information  obtained  from  the  sources  just  enumerated,  visite 
were  made  to  twenty-nine  large  commercial  and  industrial  cities.  The  places  visited  included 
the  larger  seaports  from  Portland,  Me.,  to  Galveston,  Tex.,  and  the  interior  industrial  cities  of 
Pittsburg,  Cleveland,  Cincinnati,  Detroit,  Indianapolis,  Milwaukee,  Chicago,  St.  Louis,  Memphis. 
Louisville.  Chattanooga,  Birmingham,  and  Atlanta,  In  each  of  these  cities  the  commercial 
organizations,  manufacturers,  andothers  interested  in  the  development  of  their  industries  assisted 
by  giving  information.  Special  reports  were  prepared  for  the  commission  by  the  commercial 
organizatipns  in  these  and  other  cities. 

From  the  nature  of  the  subject  investigated,  some  of  the  conclusions  regarding  the  industrial 
effects  of  the  canal  must  be  based  on  premises  concerning  which  differences  of  opinion  may 
exist.  Moreover,  the  presentation  of  the  industrial  data  and  a  discussion  of  them  can  not  be 
made  as  brief  and  concise  as  a  mathematical  demonstration.  These  limitations  apply  in  less  degree 
to  the  statistical  material  used  in  measuring  the  volume  of  t  rutin-  available  for  the  use  of  the  canal. 
The  conclusions  to  which  this  inquiry  has  led  are  here  given  without  claiming  that  thev  are  abso- 
lutely correct  in  every  particular,  biit  they  are,  at  least,  as  close  approximations  to  the  truth  as 
could  be  attained  by  careful  and  impartial  research. 

Much  time  ana  labor  have  been  given  to  the  preparation  of  maps  locating  the  resources  and 
industries  of  the  foreign  Pacific  countries  discussed  in  Chapters  XI  to  XVI  of  the  report.  Chap- 
ter XVII,  on  distances,  is  accompanied  by  commercial  maps  showing  the  location  and  length  of 
the  ocean  routes  by  present  lines  of  trade  and  by  those  that  would  pass  through  a  Nicaragua 
canal  and  a  Panama  canal. 

The  information  used  in  the  preparation  of  the  maps  accompanying  the  report  was  derived 
from  numerous  sources.  American  and  foreign  government  publications  have  l>ecn  consulted, 
and  geographical  literature  and  maps,  both  published  and  unpublished,  have  been  examined. 
The  United  States  consular  reports,  and  particularly  certain  special  reports  prepared  for  the 
Canal  Commission  by  the  consular  representatives  of  the  United  States  in  the  various  foreign 
countries,  were  a  valuable  aid,  especially  in  the  preparation  of  the  maps  of  Australia,  China, 
South  America,  and  Japan.  In  a  number  of  cases  the  text  of  these  special  reports  was 
accompanied  by  maps  prepared  in  accordance  with  suggestions  made  by  the  Commission.  The 
publications  of  the  Bureau  of  the  American  Republics  have  been  used  to  some  extent  in  preparing 
all  of  the  American  maps.  With  the  exception  of  two  countries,  this  is  also  true  of  Bianconi*s 
commercial  charts.  The  Commission  has  secured  many  facts  bv  an  extensive  correspondence; 
and  in  the  following  specific  references  to  the  authorities  for  the  information  contained  in  the 
maps  no  attempt  is  made  to  givo  all  the  sources  drawn  upon. 

The  map  of  Chile  contains  much  information  furnished  by  the  representatives  of  the  Chilean 
Government,  and  among  the  other  sources  of  the  data  used  special  mention  should  he  made  of 
the  work  of  the  United  States  Weather  Bureau  and  of  the  book  on  South  America  bv  F.  G. 
Carpenter.  The  chart  of  northwestern  South  America  contains  many  data  contributed  by  thc- 
Bolivian  Government  The  Geographic  Society  of  Lima  sent,  in  manuscript,  a  carefully  pre- 
pared agricultural  map  of  Peru.  Some  facts  were  taken  from  Carpenter's  "  South  America" 
and  from  "  Between  the  Andes  and  the  Ocean,"  by  W.  E.  Curtis.  The  reports  of  the  Intercon- 
tinental Uailroad  surveys  were  of  value  in  the  preparation  of  this  map  andaUoof  that  of  Central 
America. 

The  map  of  Mexico  is  based  in  part  upon  the  economic  map  recently  published  by  the  Bureau 
of  the  American  Republics.    This  information  has  been  largely  supplemented  and  verified  by 
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extensive  correspondence  with  Americana  engaged  in  business  in  Mexico.  The  following  author- 
ities, in  addition  to  those  more  generally  referred  to  above,  were  consulted:  French  and  Belgian 
consular  reports,  and  "Geographical  Notes  on  Mexico,"  by  M.  Romero. 

The  map  of  New  Zealand  was  constructed  almost  entirely  from  information  derived  from 
the  yearbook  and  the  other  excellent  reports  published  by  the  government  of  that  colony. 

For  the  Australian  map  the  information  came  chiefly  from  the  maps  accompanying  the  special 
consular  reports  and  from"  the  detailed  industrial  descriptions  contained  in  the  official  publications 
of  the  various  States. 

The  map  of  China  draws  largely  upon  the  economic  maps  published  by  Beresford  in  "The 
Breakup  of  China,"  and  Chisholm's  "The  Resources  and  Means  of  Communication  of  China." 
The  data  used  were,  in  almost  every  case,  verified  by  the  excellent  economic  map  prepared  for 
this  commission  at  the  United  States  legation  in  Peking  or  by  reference  to  some  of  the  following 
works  on  China:  Reports  of  Imperial  Maritime  Customs;  A  Journey  in  Western  Szechuen, ' 
by  liishop;  "China  in  Transformation,"  by  Colquhoun;  ''China  in  Decay,"  by  Krauss; 
"Througn  Yangtse  Gorges,"  by  Little;  "The  Karth  and  Its  Inhabitants,"  by  Rectus. 

For  the  data  used  in  the  map  of  Japan  large  use  was  made  of  the  facto  in  Ransom's  "Japan 
in  Transition,"  which  were  verihed  ana  supplemented  bv  reference  to  a  special  United  States 
consular  report  and  to  Japanese  Government  reports,  public  and  special. 

The  author  desires  to  express  his  appreciation  of  the  valuable  assistance  of  his  collaborator, 
Mr.  J.  Russell  Smith,  in  the  preparation  of  this  report  and  the  accompanving  maps.  Mr.  Smith 
was  clerk  to  the  Committee  on  the  Value  of  the  Canal  from  September,  1899,  to  August,  1901. 
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THE  ISTHMIAN  CANAL  AND  THE  INDUSTRIES  AND  TRADE  OF  THE  SOUTHERN  STATES 

The  products  of  the  South  find  their  present  foreign  market  oiainly  in  Kurope,  hut  they  are 
desired  in  greater  or  less  degree  by  nearly  all  countries,  those  of  the  Pacific  Ocean  as  well  as 
those  of  the  Atlantic.  Because  of  the  geographical  position  of  the  South  its  exports  can  not 
readily  reach  tho  markets  of  the  Pacific.  The  position  of  the  South  as  regards  Pacific  trade  is 
very  similar  to  that  of  tho  west  coast  of  tho  United  States  as  regards  its  commerce  with  Atlantic 
countries. 

As  compared  with  the  States  adjacent  to  the  North  Atlantic,  those  of  the  Gulf  are  consider- 
ably nearer  the  eastern  terminus  of  an  isthmian  canal.  In  the  following  table  the  distances  of 
Greytown  and  Colon  from  New  York  are  compared  with  their  distances  from  the  most  important 
Gulf  ports: 
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It  will  be  seen  that  of  the  Gulf  ports  included  in  the  table  Tampa  is  nearest  to  Greytown 
and  Colon  and  that  the  ports  to  the  west  of  Tampa  are  successively  farther  from  the  two  isthmian 
ports,  Tampa  being  approximately  260  miles  closer  than  Galveston  is  to  the  Caribbean  termini 
of  the  two  canal  routes.  This  would  give  Tampa  some  advantage  over  the  other  Gulf  ports  in 
the  canal  trade  were  not  the  benefits  derivahle  from  the  shorter  ocean  route  in  part,  if  not  quite, 
overcome  by  the  longer  railway  haul  to  that  city,  as  compared  with  Pensacofa  and  other  Gulf 
ports,  from  many  of  the  sources  of  the  heaviest  volumes  of  traffic  originating  in  the  Southern 
States. 

The  proximity  to  the  canal  of  the  Gulf  States  and  cities,  as  compared  with  the  North  Atlantic 
section  or  the  country,  will  help  tho  South  in  developing  a  direct  trade  through  the  canal  and  in 
drawing  a  larger  amount  of  the  export  and  import  trade  of  the  Mississippi  valley  to  the  Gulf 
ports,  but  the  more  northerly  ports,  especially  New  York,  will  possess  the  advantage  of  having 
more  facilities  for  shipping  at  all  times  to  different  parts  of  the  world.  However,  as  the  com- 
merce of  the  South  with  Pacific  countries  develops,  because  of  the  opportunities  afforded  by  the 
isthmian  canal  for  dispatching  freight  more  promptly  to  different  ports  of  the  world,  the  Southern 
gateways  will  enjoy  in  increasing  measure  the  benefit  of  their  relative  nearness  to  the  canal. 

THE  CAN  A  I.  AND  THE  COTTON  INDUSTRIES. 

The  raising  of  cotton  has  been  the  dominant  industry  of  the  South  for  nearly  a  hundred 
years,  and,  although  the  development  of  other  resources  is  giving  that  section  of  tho  country  an 
increasingly  diversified  economic  life,  cotton  and  the  manufactures  based  upon  it  now  hold  and 
will  probably  retain  the  first  rank.  The  rapid  multiplication  of  cotton  mills  and  the  extensive 
manufacture  of  cotton  seed  products  have  latterly  strengthened  very  greatly  the  industrial  posi- 
tion of  the  cotton  crop. 
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The  chief  Pacific  market  for  our  raw  cotton  is  Japan,  which  took  312,269  bales,  valued  at 
$12,712,619,  during  the  vear  ending  June  30, 1900,  the  gain  over  the  previous  years  having  been 
huge.  The  Mien  for  1898  and  1899  averaged  about  200,000  bales  a  year.  The  consumption  of 
raw  cotton  in  the  mills  of  Japan  has  increased  with  extraordinary  rapidity.  In  188"  the  Jap- 
anese imports  of  raw  cotton  were  only  28,400  l»ales,by  1895  the  amount  had  increased  to  380,000 
littles,  and  in  1898  the  imports  were  600,000  bales.  In  1895,  57.3  per  cent  of  these  cotton  imports 
into  Japan  were  obtained  in  China.  British  India  supplied  32.5  per  cent,  the  United  States  8.4 
per  cent,  and  other  countries  1.8  per  cent.  Three  years  later  the  imports  fromChina  dropped  to 
11. 1  per  cent.  Those  from  British  India  rose  to  50.3  per  cent,  while  the  purchases  in  the  I  nited 
States  comprised  3o.8  per  cent,  the  amount  obtained  from  other  countries  remaining  at  1.8  per 
cent  It  is  fair  to  conclude  from  these  percentages  that  the  United  States  is  certain  to  find  a  large 
and  growing  market  for  raw  cotton  in  Japan. 

The  cotton  cloth  shipped  from  the  United  States  finds  it  way  to  numerous  Pacific  countries. 
China,  the  largest  buyer,  took  $8,783,134  worth  in  1900,  her  purchases  for  the  two  previous  years 
having  averaged  $7,500,000  annually.  Among  the  other  buyers  of  cotton  manufacture*  are  the 
British  East  Indies,  which  took  $524,419  worth  in  1900,  and  Australia,  whose  purchases  amounted 
to  $822,228.  Besides  this,  the  Hawaiian  Islands  took  $572,541  worth.  The  demand  of  these  and 
other  Pacific  countries  is  increasing,  and  our  sales  to  them  are  growing,  even  under  the  present 
adverse  conditions  to  be  overcome  in  reaching  their  markets. 

About  300,000  bales  of  the  cotton  exports  to  Japan  for  the  fiscal  year  1900  were  shipped 
during  the  first  eight  months  of  the  season.  The  distribution  of  these  300,000  bales  among  the 
three  shipping  routes  gave  the  Atlantic  ports,  New  York  and  Savannah,  44,000  bales;  the  Gulf 
ports,  New  Orleans,  Galveston,  and  Pensacola,  87,000,  and  the  Pacific  coast  ports,  which  were 
reached  by  rail,  169,000  bales.  Nearly  three-fifths  of  the  cotton  exported  to  Japan  that  year 
took  the  overland  route,  involving  a  railway  haul  of  2,000  miles  to  the  seaboard. 

The  cost  of  transporting  such  a  bulky  commodity  as  cotton  from  the  southern  section  of  the 
United  States  to  North  Pacific  countries  by  rail  to  our  west  coast,  and  thence  by  steamer,  or  from 
our  Atlantic  or  Gulf  seaboard  through  the  Suez  Canal  (sometimes  direct,  and  sometimes  via  Eng- 
land or  Germany),  are  so  high  as  greatly  to  restrict  the  trade.  This  fact  is  clearly  shown  in  letters 
received  from  firms  that  are  exporting  cotton  from  Texas,  New  Orleans.  Charleston,  and  else- 
where. The  difficulties  under  which  cotton  is  exported  to  oriental  markets  by  the  existing  routes 
can  lie  illustrated  by  quoting  a  few  sentences  from  a  communication  received  from  a  representa- 
tive New  Orleans  firm: 

Two  direct  steamers  went  last  year  (in  1866)  from  this  port  to  Japanese  ami  one  to  Chinese  porta  (.Shanghai) 
around  the  Cape,  and  more  steamers  went  from  (ialveston,  hut  these  steamers  are  too  long  on  the  way.  First  of  all, 
they  have  to  stop  in  port  here  a  long  time  to  collect  all  the  lot*  which  are  bound  (or  Japan ;  then  they  travel  two  or 
three  months,  whereas  payment  is  made  by  Japanese  and  Chinese  buyers  against  ninety  days  draft,  thereby  causing 
loss  of  interest.  To  avoid  this  loss  Japan  txtuglit  la*t  year  (1898)  a  lot  of  cotton  in  Texas,  the  nearest  State  for  ship- 
ment via  San  Francisco,  but  the  Southern  Pacific  and  other  roads,  owing  to  the  inclement  weather,  etc., could  not  handle 
the  big  quantity,  and  cotton  that  should  have  gone  out  in  January  was, in  San  Francisco  by  June.  The  rate  to  Yoko- 
hama and  Kobe  (Iliogo)  is  80  cents  per  hundred  pouixU  gross,  to  Shanghai  90  cent*  )«r  hundred  pounds  gross; 
insurance  2  per  cent,  equal  to  one-eijjhtn  cent  per  |  ■<>und.  We  lielieve  China  and  Japan  will  consume  over  2,000,000 
American  cotton  (bales)  a  year  within  the  next  five  years."  A  good  deal  of  cotton  to  China  yet  comes  from  Ham- 
burg, Germany,  and  I,ondon,  Kngland.  Anv  shorter  and  safer  route  would  materially  increase  consumption  and  net 
more  to  the  producer  here,  as  big  freight  and  high  insurance  stand  in  the  way  of  trade. 

The  cotton  manufacturing  industry  of  the  South,  as  well  as  the  exporters  of  raw  cotton,  will 
be  served  by  the  canal.  Willi  5,000,000  spindles  already  in  operation,  and  the  erection  of  new 
mills  constantly  going  on,  the  growth  in  the  cotton  manufacturing  business  of  the  South  will  in 
the  future  be  "limited  only  by  the  extent  of  the  market  that  can  profitably  Ik?  reached.  The 
secretary  of  the  New  Orleans* Cotton  Exchange,  a  recognized  authority  on  the  cotton  industry, 
makes  the  following  statement  in  regard  to  the  growth  of  the  business  of  cotton  manufacturing 
in  the  United  States: 

The  American  mills,  North  and  Sooth,  took,  in  the  year  1880,  2,3-W.OOO  bales,  and  of  this  the  census  of  that  year 
tells  tut  2, 2ml,  000  hales  were  consumed.  In  1899  American  mills  consumed  3,589,000,  or  1,330,000  1 tales  more.  Yhir 
raills  now  turn  out  more  goods  than  necessary  for  this  country  alone,  and  it  is  essential  to  their  prosperity  that  export 
facilities  be  had  that  will  enable  them  to  compete  successfully  with  other  countries  in  the  great  markets  of  the  world, 
especially  those  of  the  Far  East.  To  the  Southern  States  |«uticularly,  which  have  increased  their  consumption  from 
547,000  bales  in  1S90  to  1,400,000  in  1H99,  and  give  promise  of  still  greater  progress  in  the  near  future,  an  outlet 
through  an  isthmian  canal  is  of  the  first  importance. 

In  a  special  report  received  by  the  Commission  from  a  committee  of  business  men  in  Charles- 
ton, S.  ('.,  the  opinion  is  expressed  that  "  within  a  period  of  five  years  South  and  North  Carolina 
will  spin  more  cotton  than  they  grow."  The  report  also  states  that  "  the  cloth  they  manufacture 
is  almost  entirely  of  the  coarser  grades,  such  as 'is  used  in  South  America  and  the  Orient.  The 

o  The  supply  of  cotton  has  not  been  equal  to  the  demand  since  1901,  and  the  consequent  high  price  has  restricted 
Die  export  of  the  American  product  to  the  Orient 
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average  growth  of  the  two  States  is  l,45o,(NKi  bales.  They  spun  into  cloth  last,  year  (181)9) 
970.000  bales." 

Although,  as  the  foregoing  quotation  states,  the  chief  market  in  the  Orient  fs  for  the 
coarser  grades  of  cottons,  mere  seems  to  be  a  growing  demand  for  the  finer  qualities.  Several 
manufacturers  roport  an  increasing  sale  of  the  finer  qualities  of  cloth,  and  these  statements 
would  indicate  that  the  eastern  market  is  in  the  future  to  be  one  where  a  variet\*  of  cotton 
manufactures  can  be  sold. 

At  present  the  cotton  goods  exported  from  this  country  to  the  East  go  out  largely  by  way 
of  New  S'ork  and  through  the  Suez  Canal,  although  a  portion  of  the  trade  is  done  by  way  of 
transcontinental  railways. 


of  the  Iron  industry,  whose  chief  center  is  in  the  district  about  Birmingham,  in  the  north  central 
part  of  Alalia  ma.  Two  members  of  the  Commission  visited  this  section,  and  Chattanooga,  where 
a  huge  variety  of  iron  and  steel  wares  are  manufactured,  and  were  strongly  impressed  by  the 
extent  and  range  of  the  present  activities,  and  by  the  possibility  of  future  development. 

A  special  report  prepared  for  the  Commission  by  a  committee  appointed  by  the  Birmingham 
Commercial  Club  contains  the  following  statement: 

We  liave  the  three  essential  materials  for  iron  making-rt-oal,  ore,  and  limestone  within  exceptional  proximity, 
within  rifle  range  of  the  furnace*:  and  in  consequence  of  these  geological  conditions  and  the  low  cost  of  Individual 
materials,  iron  can  lie  produced  in  this  district  cheaper  than  at  any  other  point  in  the  known  world. 

The  use  that  is  being  made  of  these  resources  of  coal  and  iron  is  concisely  stated  in  this 
report: 

Less  than  twenty-five  years  ago  the  tirst  coal  mine  was  opened.  In  1878  fires  were  lighted  in  its  first  furnace. 
There  are  now  in  this  district  ulsiut  12ft  coal  mines,  with  a  capacity  of  aloiiit  20,000  tons  output  ]ier  day;  alsiut  5,000 
coke  ovens,  with  a  caiKU-ity  of  ahout  4,500  tons  per  day;  two  steel  mills,  with  a  cti(>acity  of  about  i.ltio  tons  per 
day;  one  wire,  rod,  and  naif  mill,  with  a  capacity  of  500  tons  per  day. 

In  addition  to  these  there  are  about  200  more  small  manufacturing  concerns,  all  established 
within  the  last  twenty-live  years. 

The  Southern  States,  including  the  Virginia*,  at  the  present  time  produce  nearly  one-fifth  of 
all  the  iron  hit  mined  in  the  United  States,  and  the  Alabama  and  Tennessee  mines  yield  nearly 
one-seventh  of  the  total*  The  pig-iron  manufacture  in  Alabama  in  the  year  ending  June  :,<>, 
1900,  equaled  about  l.-Jon.ooO  tons. 

The  iron  industries  of  the  Birmingham  distric  t  are  devoted  most  largely  to  the  manufac  ture 
of  pig  iron.  This  pig  iron  is  in  part  manufactured  into  east-iron  pipe,  wire,  and  nails,  and  the 
other  simpler  iron  and  steel  products. 

The  iron  of  the  Alabama  district  is  mostly  shipped  outside  of  the  State.  During  the  last 
ten  years  ubout  20  per  cent  of  the  iron  has  been  used  in  local  establishments;  about  5  per  cent 
was  taken  by  Southern  States  other  than  Alabama,  1  per  cent  went  to  the  Pacific  coast  and  to 
Mexico,  li>  per  cent  was  exported  to  foreign  countries  other  than  Mexico,  and  55  per  cent  of  the 
entire  output  was  marketed  north  of  the  Ohio  and  Potomac  rivers. 

For  the  last  three  years  alsmt  one-fifth  of  the  iron  produced  in  the  Birmingham  district  has 
been  exported.  This  export  of  iron  liegan  as  late  as  isms,  and  during  the  years  1807  and  IH'JH 
was  larger  than  it  has  since  boon."  These  foreign  sales  of  iron  from  the  southern  furnaces  have 
been  facilitated  by  the  cheap  rates  obtainable  on  iron,  which  makes  desirable  freight  for  a  part 
of  the  cargo  of  steamers  that  load  with  cotton. 

In  the  Southern  States,  outside  of  the  Birmingham  district,  notably  in  Chattanooga, 
machinery,  engines,  implements,  and  a  variety  of  iron  and  steel  articles  are  being  manufactured 
both  for  the  domestic  ancl  foreign  trade.  Twenty-one  Chattanooga  firms  are  already  shipping  to 
or  beyond  the  Pacific  coast,  of  the  United  States,  and  most  of  these  are  engaged  in  some  form  of 
iron  and  steel  manufacture.  The  disadvantageous  conditions  under  which  thev  are  conducting 
this  trade  at  the  present  time  are  illustrated  by  n  letter  received  from  the  head  of  one  of  the  large 
establishments  of  that  city  engaged  in  the  manufacture  of  steel  plows.    He  says: 

We  have  made  several  shipments  to  Australia  and  some  to  China  this  year  (11100).  Some  of  these  we  had  to 
ship  by  rail  to  Han  Francisco  anil  pay  a  freight  of  $1.50  per  hundredweight  (to  San  Francisco),  when  we  could  have 
reached  New  Orleans  and  put  them  on  a  vessel  for  2-1  cents. 

In  the  foregoing  discussion  of  the  iron  manufacture*  of  the  South,  and  the  effect  which  the 
opening  of  a  canal  would  have  upon  them,  the  statements  made  are  intended  to  be  illustrative 

"Since  1900  the  high  price  of  iron  in  the  United  States  has  temporarily  checked  the  export  of  both  crude  und 
manufactured  iron,  but  when  priced  decline  the  Southern  States  will  again  find  the  exportation  of  iron  and  steel  m 
well  as  the  manufactures  of  thetn  highly  desirable. 
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rather  than  comprehensive.  Alabama  and  Tennessee  contain  the  largest  iron-producing  and 
manufacturing  regions  in  the  Southern  States,  hut  Virginia  and  West  Virginia  have  como  to  be 
important-centers  for  those  Industrie*.  Their  industrial  and  commercial  interests,  however,  are 
more  closely  associated  with  the  North  Atlantic  than  with  the  South  Atlantic  and  the  Gulf,  and 
they  have  consequently  not  been  considered  in  this  discussion. 

THE  CANAL  AND  THE  EXPORTATION  OF  SOUTHERN  LUMBER  AND  FOREST  PRODUCTS. 

In  a  special  study  of  the  lumber  trade  of  the  United  States  made  by  the  United  States  Bureau 
of  Statistics  and  published  in  the  Monthly  Summary  of  Commerce  and  Finance,  November,  1900, 
the  importance  and  general  location  of  the  timber  resources  of  the  Southern  States  are  described 
in  the  following  concise  manner: 

The  timbered  region  of  the  South  Atlantic  and  the  Gulf  elope  is,  commercially,  the  most  important  district  in  the 
United  States.  A  circle  whose  center  is  Chicago  and  whose  circumference  begins  with  Norfolk,  Va.,  and  sweeps 
southwcetwurd  to  the  lower  left-hand  corner  of  Arkansas  pusses  through  the  heart  of  the  southern  pine  region  from 
beginning  to  end.  The  hard-wood  region  of  the  South  lies  inside  of  the  great  pine  belt  and  south  of  the  Ohio  River, 
embracing  the  mountainous  section  of  every  Southern  State  east  of  the  Mississippi,  together  with  the  whole  of  West 
Virginia,  Kentucky,  and  Tennessee.  The  Piedmont  and  mountain  sections  ana  the  river  valleys  of  the  slopes  of  the 
Southern  Alleghenics  are  the  home  of  the  best  remaining  hard  woods  east  of  the  Mississippi,  if  not  the  beet  in  the 
entire  country'. 

The  standing  supply  of  timber  in  the  Southern  States  is  estimated  to  be  about  700,000,000,1)00 
feet  B.  M.,  about  30  per  cent  of  the  present  total  amount  within  the  United  States. 

The  exports  of  forest  products  from  the  United  States  have  reached  large  proportions  and 
are  increasing.  Our  total  foreign  sales  in  the  year  ending  June  80,  1900,  of  wood  and  manu- 
factures of  wood,  not  including  other  forest  products,  were  $50,598,416,  and  were  double  the 
amount  sold  ten  years  ago.  This  increase  has  been  due  to  several  causes,  prominent  among  which 
are  the  restrictions  which  European  nations  are  placing  upon  the  cutting  of  their  timber.  Most 
of  the  lumber  shipped  abroad  is  cut  on  the  Pacific  coast  and  in  the  Southern  States.  The  latter 
furnish  more  than  naif  of  the  lumber  exported  from  the  United  States,  and  somewhat  more  than 
seven-tenths  of  the  lumber  sent  abroad  from  the  South  goes  to  Europe.  One-fourth  of  the 
southern  exports  are  now  marketed  in  the  West  Indies,  Mexico,  Central  America,  and  eastern 
South  America. 

Although  the  lumber  exports  from  the  United  States  are  large,  they  are  estimated  to  be  not 
more  than  8  per  cent  of  the  total  amount  manufactured  in  the  country.  The  lumber  coasting 
trade  of  the  Atlantic  States  is  much  in  excess  of  the  foreign  shipments  from  that  region,  but  the 
opposite  is  true  of  the  Gulf  cities.  The  chief  lumber-shipping  porta  on  the  Gulf  are  Pensacola, 
Mobile,  Pearl  River,  Mississippi,  and  New  Orleans,  but  there  are  now  others  doing  a  large  busi- 
ness, the  trade  being  well  distributed.  The  stave  trade,  one  of  the  important  branches  of  the 
lumber  business,  is  centered  at  New  Orleans,  which  bandies  more  than  half  of  all  the  staves 
exported  from  the  country. 

The  large  and  rapidlv  growing  exportation  of  lumber  from  the  Southern  States,  not  only  to 
Mexico  and  the  West  Indies,  but  also  to  Brazil,  Uruguay,  and  Argentina,  indicates  that  large 
shipments  would  bo  made  to  the  west  coast  of  South  and  "Central  America  if  an  isthmian  canal 
were  in  existence.  Those  sections  are  obliged  to  import  a  large  part  of  their  lumber,  and  by 
way  of  a  canal  they  will  be  nearer  the  Gulf  cities  of  the  United  States  than  the  mouth  of  the  Rio 
de  la  Plata  now  is.'  There  is  a  demand  on  the  west  coast  of  all  three  Americas  for  hard  wood, 
and  from  Southern  California  south  soft  woods  are  needed. 

The  hard-wood  lumber  is  now  being  shipped  from  the  Southern  States  to  the  Atlantic  South 
American  States  and  to  the  Pacific  coast  of  the  United  States.  The  cost  of  transportation  by  all 
water  from  Memphis  through  a  canal  to  Pacific  markets  would  be  so  low  as  to  make  possible  the 
development  of  a  more  important  trade.  The  industrial  progress  of  the  west  coast  of  all  the 
three  Americas  will  greatly  enlarge  the  demand  for  lumber.  This  larger  business  will  be  shared, 
both  by  the  regions  of  present  supply,  and  by  other  and  new  ones  now  debarred  from  trade 
because  of  their  inaccessibility  to  the  markets. 

Naval  stores— turpentine,  resin,  tar,  etc. — constitute  an  important  class  of  forest  products. 
These  commodities  have  always  been  produced  in  the  South,  because  that  is  the  home  of  the  long- 
leaf  pine,  from  which  they  are  obtained.  Besides  supplying  the  large  home  demand  for  naval 
stores,  the  Southern  States  exported  about  $12,500,000  worth  in  the  vear  ending  June  30,  1900. 
The  previous  year  the  exports  were  valued  at  about  $10,000,000,  and  in  the  year  before  that  at 
about  $9,000,000.  The  chief  foreign  markets  are  in  Great  Britain,  Germany,  and  other  European 
countries,  but  there  is  a  growing  demand  for  the  commodities  in  all  Pacific  countries. 

Although  the  Uniterf  States  uses  a  vast  amount  of  paper  its  annual  exports  of  that  commodity 
now  amount  to  about  $8,250,000  in  value,  the  paper  being  made  nminly  from  wood  pulp,  which 
is  also  extensively  used  for  pails  and  other  utensils.    The  manufacture  of  pulp  and  paper  are 
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industries  naturally  associated  with  the  use  of  the  forests  fof  lumbering  purposes.  To  some 
extent  pulp  is  a  hy -product  of  the  lumber  industry,  because  much  of  the  material  used  in  its 
manufacture  would  otherwise  )>e  wasted  in  cutting  off  the  forests.  At  the  present  time  the  pulp 
mills  are  mostly  located  in  the  northeastern  part  of  the  United  States,  partly  because  the  poplar 
and  spruce  timber  that  has  thus  far  been  used  mainly  in  pulp  manufacture  exits  most  abundantly 
in  that  section.  As  far  as  the  supply  of  available  timber  is  a  determining  factor,  the  pulp 
manufacturing  industry  can  be  developed  in  the  South  as  well  as  in  the  North.  Pulp  is  now 
manufaeturedfrom  hemlock  as  well  as  spruce,  and  such  timbers  as  basswood,  cucumber,  buckeye, 
maple,  birch,  and  beech  arc  successfully  used  in  connection  with  poplar.  Cottonwood  is  well 
adapted  to  paper  making  and  is  largely  used  for  that  purposo,  being  nearly  as  good  as  poplar. 

Australia  is  a  very  large  buyer  of  American  paper  and  woodenware,  being  the  third  heaviest 
purchaser,  and  ranking  second  among  our  foreign  markets  for  printing  paper,  of  which  she  takes 
35  per  cent  of  all  our  exports.  In  the  Australian,  South  American,  and  other  Pacific  markets, 
our  trade  in  paper,  woodenware,  and  other  products  made  from  wood  could  be  increased  by 
facilities  for  cheaper  shipments. 

TIIK  CANAL  AND  THK  KERTILIZEH  IN  DUST  HI  KM  Of  THE  SOUTHERN  STATES. 

The  South  already  uses  large  amounts  of  fertilizers  on  its  cotton  and  tobacco  plantations,  its 
grain  fields,  and  its  truck  farms,  and  the  future  demands  will  be  larger  than  the  present.  Much 
of  the  soil  of  the  South,  while  it  possesses  excellent  physical  characteristics,  is  not  strong  in  those 
chemical  properties  required  by  the  various  plants  that  are  grown.  Unless  carefully  cultivated 
and  kept  up  by  fertilizing,  the  soil  is  soon  exhausted;  but  when  care  is  taken  in  tilling  the  ground 
and  restoring  to  it  the  chemical  constituents  that  are  taken  by  the  various  crops,  the  farms  are 
highly  and  continuously  productive.  Such  being  the  case,  the  South  must  inevitably  require  a 
constantly  increasing  amount  of  fertilizers  as  the  population  becomes  more  dense  and  the  change 
from  extensive  to  intensive  methods  of  argiculture  becomes  necessary. 

The  South  has  great  stores  of  phosphate  rock,  the  most  important  mineral  constituent  of 
commercial  fertilizers.  The  supply  of  this  mineral  is  the  source  of  a  large  foreign  trade  and  the 
basis  of  important  fertilizer  manufacturing  industries.  The  exports  of  crude  phosphate  amounted 
to  776,220  tons,  valued  at  $0,370,367,  in  the  year  ending  June  30,  1900.  The  States  in  which 
most  of  the  rock  is  mined  are  Florida,  South  Carolina,  and  Tennessee.  The  amounts  obtained 
from  each  State  and  the  amount  of  increase  in  the  production  is  shown  by  the  following  table. 
One  noticeable  fact  is  the  recent  prominence  which  Tennessee  has  acquired  in  the  phosphate  pro- 
duction.   The  figures  are  from  the  latest  published  report  of  the  United  States  Geological  Survey: 

Production  of  pltotphalc  rock,         and  1899,  and  ralw  vhrrr  mined. 
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The  opening  of  an  isthmian  canal  will  affect  the  fertilizer  industries  of  the  Southern  States 
in  two  ways:  (1)  In  the  manufacture  of  commercial  fertilizers  nitrate  of  soda  is  used,  and  this 
at  present  has  to  come  from  Chile  around  Cape  Horn  or  through  the  Straits  of  Slagellnn. 
(2)  There  would  be  a  large  market  for  the  manufactured  product  in  California,  Hawaii,  and 
other  Pacific  countries  if  the  costs  of  reaching  those  markets  were  lower.  Cheaper  transporta- 
tion will  enable  the  manufacturers  of  fertilizers  in  South  Carolina,  Virginia,  and  probanlv  in 
Tenr.cssee  to  supply  the  growing  demand  of  the  Australian  and  'California  agriculturists.  With 
the  growth  of  population  and  the  increasing  value  of  land  in  thoso  countries,  present  methods 
of  agriculture  are  becoming  unprofitable,  and  a  change  must  be  made.  Farming  is  tarried  on 
in  Japan  in  a  very  intensive  manner,  and  large  quantities  of  fertilizers  are  required.  In  the 
Hawaiian  Islands  there  is  already  a  considerable  demand  for  the  article,  and  portions  of  western 
South  America  will  in  time  import  large  quantities  of  the  commodity. 

Although  Florida  is  the  State  from  wnit-h  the  largest  quantity  of  crude  phosphate  rock  is 
obtained,  the  region  about  Charleston,  S.  C.  is  where  the  largest  amounts  of  commercial  fertil- 
izers are  manufactured.    A  special  report  prepared  for  the  Commission  by  the  Cotton  Exchange 
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and  Chamber  of  Commerce  of  Charleston  contains  the  following  information  in  regard  to  the 
phosphate  industry  of  that  vicinity  and  the  benefit  which  would  Tic  conferred  by  the  opening  of 
a  canal  across  the  Isthmus: 

Inquiries  have  mine  (or  the  manufactured  fertilizer*  from  the  Sandwich  Inlands,  «n<l  effort*  are  now  being  maile 
to  fell  the  manufacture*  1  fertilizer.-*  there  ami  in  Japan.  In  connection  with  this  commodity,  it  may  he  stated  that 
(Charleston  manufactures  more  commercial  fertilizer*  than  any  place  in  the  world,  the  output  of  the  factories  here 
Iwing  400,000  tons  per  annum.  With  cheap  rate*  of  freight  that  the  isthmian  canal  would  give  large  quantities  of 
thi*  fertilizer  would  undoubtedly  move  to  different  countries  lsjrdcriug  on  the  1'acitic  Ocean.  The  only  commodity 
moving  from  Charleston  to  any  of  the  countries  touching  the  IV-itlc  Ocean  is  phosphate  rock,  to  the  Sandwich  Island's 
and  Japan.  Almnt  S,000  tons,  approximately  three  steamer  loads,  of  this  commodity  go  (mm  here  annuallv  to  these 
countries.  The  value  of  this  commodity  hero  is  $4  per  ton;  the  strainer  freight  has  averaged  alwut  $7.50  per  ton  to 
Japan.    The  high  freight  rate  is  a  harrier  to  a  large  movement  of  this  commodity  to  the  islands  named. 

The  chemical  company  which  controls  a  larger  fertilizer  manufacturing  business  than  any 
other  concern  in  Virginia  and  North  Carolina  stated  in  letters  received  from  them  in  May  and 
.Inly,  HHH),  that  they  had  imported  about  10,000  tons  of  nitrate  of  soda  during  the  preceding 
twelve  months.  They  also  say  that  they  could  use  a  great  deal  more  if  the  cost  of  the  nitrate 
were  reduced.  In  regard  to  the  effect  which  the  present  rates  of  freight  have  upon  their  west 
coast  business,  they  state  as  follows: 

There  iti  now  a  demand  (or  goods  we  produce,  viz,  euperphoephatcs,  on  the  west  coast  of  thi*  country.  Our 
recent  effort*  to  secure  freights  on  large  bulk  .-argoe*  w  hich  would  make  such  Imsintw  possible  from  Atlantic  coast 
port*  have  proved  unavailing.  Overland  freights  on  our  product*  (rum  thi*  coast  to  the  Pacific  coast  are  entirely 
prohibitory. 

THK  CANAL  AND  COMMEKCK  OK  THE  OULF  TORTS. 

Several  forces  are  now  operating  to  increase  the  future  commercial  importance  of  the  Gulf 
ports,  and  in  order  to  appreciate  the  probable  scope  of  the  influence  of  the  proponed  canal  upon 
the  commerce,  handled  through  the  Gulf  gateways,  a  brief  analysis  of  those  forces  is  essential. 

The  Gulf  ports  have  capacity  for  handling  alarge  commerce.  Large  wharves  and  piers  have 
been,  and  are  being  erected!  by  the  railway  comiMnies,  which,  together  with  other  corporations, 
are  making  large  investments  for  the  purtiose  of  increasing  the  trade  of  these  ports.  The  Plant 
System  at  Fort  Tampa,  the  Louisville  and  Nashville  at  Pensacola,  the  Illinois  Central  and  Southern 
Pacific  at  New  Orleans,  the  Southern  Pacific  and  the  Atchison,  Topeka  and  Santa  Fe  at  Galveston, 
these  and  other  road*  are  exi>cnding  large  sums  for  the  development  of  terminal  facilities.  The 
Mobile  and  Ohio,  the  I/uiisville  and  Nashville,  and  other  companies  are  developing  the  port  of 
Mobile 

The  Gulf  ports  have  the  commercial  advantage  of  being  nearer  than  the.  Atlantic  seaboard  is 
to  the  larger  portion  of  the  Central  West,  the  upper  part  of  the  great  Mississippi  Valley.  These 
cities  are  convenient  gateways  for  a  greater  or  less  share  of  the  import  and  export  traffic  of  the 
entire  Mississippi  Valley.  The  relative  distances  bv  rail  from  representative  Mississippi  Valley 
points  to  New  lork  and  to  New  Orleans  are  shown  by  the  following  table: 
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All  points  south  and  west  of  Like  Superior,  northern  Michigan,  Lake  Michigan,  and  a  line 
drawn  from  Chicago  through  Indianapolis,  Frankfort.  Ky.,  and  on  to  Charleston  are  nearer  New 
Orleans  and  to  several  other  Gulf  ports  than  to  New  York.  While  distance  is  not  the  only  factor  in 
determining  the  direction  in  which  traffic  will  move,  it  is  one  of  the  factors,  and  the  proximity  of 
the  industrial  centers  of  the  Central  States  to  the  Gulf  cities  will  greatly  assist  those  polls  in  secur- 
ing a  large  share  of  the  South  American  and  Pacific  trade.  The  Gulf  ports  have  the  advantage  of 
being  able  to  bring  the  railway  car  and  the  steamer  side  by  side  at  terminals  where  freight  can  be 
very  economically  handled,  and  this  is  a  factor  that  will  materially  assist  their  commercial 
progress. 

The  following  tables  show  to  what  extent  the  ports  of  the  Atlantic  and  of  the  Gulf,  respec- 
tively, have  increased  the  tonnage  of  the  vessels  entering  and  clearing  in  foreign  trade  during  the 
past  "ten  years.    The  first  table  compares  all  the  ports  of  the  Atlantic  with  all  the  porta  of  tho 
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Gulf.   The  second  table  compares  tho  increase  made  in  tbe  tonnage  of  entrances  and  clearances 
by  each  of  seveu  of  the  North  Atlantic  ports  with  the  growth 
leading  Gulf  ports: 

and  cleared  at  Atlantic  and  Gulf  porta. 
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by  each  of  tho  five 
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In  order  to  show  the  gains  above  referred  to,  in  the  grain  export  traffic  of  the  Gulf  cities,  a 
table,  taken  from  evidence  prepared  for  the  Interstate  Commerce  Commission  in  1899,  is  submitted. 
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The  Gulf  ports  are  making  substantial  commercial  progress.  Their  trade  is  growing  with 
the  industrial  progress  of  the  South,  and  they  are  handling  tin  increasing  volume  of  business 
originating  in  the  central  section  of  the  United  States.  This  latter  source  of  the  commerce  of  the 
Gulf  cities  is  usually  spoken  of  as  due  to  a  diversion  of  traffic  away  from  tho  Atlantic  ports. 
This  statement,  however,  does  not  exactly  describe  what  has  occurred.  During  tho  past  score  of 
years  there  has  ln-en  an  enormous  expansion  of  the  industrial  activities  of  the  Central  West,  and 
at  the  same  time  the  railway  systems  leading  to  the  Gulf  have  increased  in  number  and  efficiency. 
The  result  has  been  that  both  the  Atlantic  and  Gulf  lines  have  handled  an  ever-increasing  volume 
of  business.  The  business  of  tho  Gulf  cities  shows  a  greater  percentage  increase,  but  the  abso- 
lute growth  in  the  traffic  to  and  from  the  Atlantic  has  been  much  larger  (ban  the  increase  in  the 
business  handled  through  the  Gulf  gateways. 

Many  commodities  are  now  moved  a  third  of  the  distance  across  the  continent  to  the  Kastorn 
seaiiorts  of  the  United  States  for  shipment  to  the  Orient.    At  the  present  time,  with  the  excep- 
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tion  of  some  occasional  full  cargoes,  mainly  of  cotton,  the  trade  between  the  southern  sections 
of  the  United  States  and  the  Orient  is  carried  on  either  by  way  of  the  Pacific  ports  or  through 
the  Atlantic  gateways.  New  York  City  handles  by  far  the  larger  share  of  the  oriental  and  west 
coast  South  American  commerce  of  the  southern  and  central  sections  of  the  United  States.  If 
an  isthmian  canal  were  in  existence,  the  South  American  and  trans- Pacific  trade  of  the  Southern 
States  would  be  largely  handled  by  the  Gulf  ports,  and  the  Central  States  would  have  the 
advantage  of  a  new  route,  which  the}'  would  doubtless  adopt  from  time  to  time  in  accordance 
with  the  conditions  of  competition  prevailing  among  rail  and  ocean  carriers. 

The  effect  of  the  canal  upon  the  traffic  of  the  Gulf  cities  will  consist  less  of  diverting  existing 
traffic  to  new  routes  than  of  bringing  about  trade  not  now  in  existence.  It  will  lead  to  a  larger 
commerce  between  the  southern  section  of  the  United  States  and  the  west  coast  of  South  America. 
This  trade  will  consist  largely  of  the  importation  of  nitrate  of  soda,  for  use  in  the  manufacture  of 
fertilizers  and  explosives,  and  of  the  exportation  of  lumber,  coal,  manufactures  of  iron,  steel, 
wood,  and  cotton  goods.  The  southern  section  of  the  United  States  has  practically  no  direct 
trade  at  the  present  time  with  the  west  coast  of  South  America. 

The  opening  of  the  canal  would  lead  to  a  direct  trade  between  the  Gulf  ports  and  the  Orient — 
a  trade  consisting  of  the  exchange  of  cotton,  cotton  goods,  lumber,  and  manufactures  of  iron  and 
steel,  for  the  tea,  silk,  mattings,  curios,  and  other  manufactures  characteristic  of  the  Orient. 

An  important  effect  of  the  canal  upon  the  trade  of  the  southern  section  will  result  from 
giving  that  region  a  more  direct  and  economical  connection  by  water  with  the  Pacilic  States.  The 
coal,  steel,  cotton  goods,  cotton  seed  products,  and  fertilizers  of  the  Southern  States  will  find  a 
growing  market  west  of  the  Rocky  Mountains,  whence  the  South  will  secure  wool,  wines,  fruits, 
and  barley. 

In  their  efforts  to  increase  their  trade,  the  Gulf  cities  now  suffer  because  their  exports  are 
so  much  greater  than  their  imports.  But  few  goods  are  brought  into  the  country  by  way  of  the 
Gulf  cities.  One  effect  of  the  opening  of  the  canal  will  l>e  to  remove  this  handicap  partially, 
although  not  entirely.  The  Gulf  cities  will  be  ports  from  which  a  larger  portion  of  our  imports 
from  tropical  and  oriental  countries  will  be  distributed.  The  present  one-way  trade  of  the 
South,  with  its  consequent  relatively  high  costs  for  transportation,  will,  to  a  considerable  extent, 
give  way  to  a  reciprocal  and  more  economical!}"  transported  commerce. 
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TILE  CANAL  AND  THE  INDUSTRIES  AND  TRADE  OF  THE  NORTHEASTERN  SECTION  OF 

THE  UNITED  STATES. 

The  northeastern  section  of  the  United  States  doe*  more  manufacturing  and  has  more  foreign 
trade  than  any  other  part  of  the  country;  and,  although  the  central,  southern,  and  western 
divisions  of  the  United  States  are  rapidly  expanding  and  diversifying  their  industries,  there 
is  no  probability  that  the  State*  and  seaports  of  the  Northeast  w  ill  cease  to  rank  tirst  in  manufac- 
ture and  foreign  commerce.  Inasmuch  as  the  chief  commercial  reason  prompting  the  United 
States  to  construct  an  isthmian  canal  is  to  connect  our  two  seaboards  and  to  promote  the  foreign 
trade  of  the  country,  the  effects  of  the  proposed  waterway  upon  the  industrial  and  commercial 
activities  of  the  section  of  the  country  having  the  densest  population,  the  most  highly 
diversified  industries,  and  the  largest  trade  with  other  nations  constitute  an  inquiry  meriting 
careful  consideration. 

GEOGRAPHICAL  LIMITS  OF  IHE  NORTHEASTERN  SECTION. 

m 

The  geographical  limits  of  the  northeastern  section  are  clearly  defined  on  the  south  by  the 
mouth  of  the  James  Hirer  and  by  the  railway  systems  from  the  West  having  their  termini  at 
Norfolk  and  Newport  News.  South  of  those  cities  and  the  tcrritorr  served  by  the  Chesapeake 
and  Ohio  and  the  Norfolk  and  Western  railways  the  industrial  and  commercial  affiliations  are 
mainly  with  the  South  Atlantic  and  Gulf  States.  The  western  margin  of  the  northeastern  sec- 
tion of  the  United  States  can  not  be  so  easily  and  distinctly  marked,  liecause  the  industries  of  the 
East  shade  off  into  those  of  the  Central  West  by  close  gradations.  The  latitude  being  the  same, 
the  two  regions  are  not  much  differentiated  by  diversities  of  climate,  and  their  common  stores  of 
coal  and  iron  give  them  the  basis  for  several  identical  industries.  The  industrial  and  commercial 
similarities  of  the  East  and  Central  West,  however,  have  very  marked  limitations.  East  of 
Pittsburg  the  economic  activities  are  dominantly  manufacturing  and  commercial,  while  westward 
from  that  city  agriculture  grows  increasingly  important,  and  In-fore  the  State  of  Ohio  is  passed 
it  becomes  characteristic  of  most  parts  of  the  region. 

The  region  about  Pittsburg — that  is,  the  western  port  of  Pennsylvania  and  eastern  Ohio — 
lies  on  the  borderland  between  the  Northeast  and  the  Central  West,  with  both  of  which  it  has 
close  business  relations.  The  iron  ore  used  in  this  region  comes  mainly  from  the  west;  its  coal 
supply  is  local.  Its  markets  are  both  east  and  west,  although  the  larger  volume  of  trade  is  with 
the  American  States  and  foreign  countries  adjacent  to  the  Atlantic.  Its  business  connections  are 
such  as  to  prevent  its  being  with  strict  propriety  included  with  either  the  Central  West  or  the 
East;  but,  if  placed  with  either,  it  will  best  be  grouped  with  the  northeastern  section,  which,  for 
the  purpose  of  this  discussion,  will  be  held  to  include  eastern  Ohio,  West  Virginia,  and  that  part 
of  the  United  States  east  of  that  region  and  north  of  the  mouth  of  the  James  River. 

INDUSTRIAL  CHARACTERISTICS. 

The  northeastern  section  of  the  United  States  has  become  much  like  western  Europe  indus- 
trially and  commercially.  It  has  a  large  foreign  trade  in  manufactured  products,  made  in  part 
from  materinls  obtained  domestically  and  to  some  extent  from  raw  nnd  partially  manufactured 
materials  imported  from  other  countries.  The  southern,  central,  and  far  western  sections  of  the 
United  States  are  drawn  upon  alike  by  Europe  and  the  eastern  part  of  the  United  States  for  the 
raw  mati-rials  of  industry;  indeed,  those  sections  of  our  country  contain  the  granaries,  mines, 
and  forests  that  supply  a  large  share  of  the  needs  of  the  manufacturing  nations  grouped  alnnit 
the  North  Atlantic. 

Both  Europe  and  the  northeastern  section  of  the  United  States  are  obliged  to  secure  a  part 
of  their  supply  of  the  crude  materials  required  by  their  manufactures  from  the  tropical  and 
south-temperate  latitudes  of  the  Atlantic.  Pacific,  and  Indian  oceans.  The  nitrate  of  soda  from 
Chile,  the  lumber  and  grain  from  the  Pacific  slope  of  the  United  States,  the  Australian  wool, 
meats,  and  hides;  the  teas,  silks,  and  mattings  from  the  Orient;  the  sugar  and  spices,  rice,  jutet 
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hemp,  vegetable  oils,  and  gums  from  the  British  and  Dutch  East  Indies  and  Oceania  are  exam- 

files  of  the  large  class  of  imports  derived  by  the  North  Atlantic  nations  from  the  lands  of  the 
'aciticand  Indian  ocean*.  These  raw  materials  and  oriental  wares  are  for  the  most  part  paid  for 
by  European  and  American  manufactures,  which  are  finding  a  large  and  growing  market  in  the 
countries  of  the  western  part  of  the  American  continent  and  in  the  Islands  and  continental 
countries  of  the  South  Pacific  and  Far  East. 

The  Suez  Canal  has  given  Europe  convenient  access  to  the  raw  materials  and  markets  of  the 
Indies  and  the  Orient,  but  her  ships  are  still  obliged  to  make  the  long  detour  around  Cape  Horn 
in  order  to  reach  the  western  ports  of  the  Americas.  The  eastern  half  of  the  United  States  is 
less  favorably  situated  than  Europe  is  for  trading  with  Pacific  countries.  The  distances  to 
Australasia,  Malaysia,  China,  and  .Japan  are.  shorter  from  Europe  than  from  our  Atlantic  coast. 
For  the  trade  with  the  west  coast  of  South  and  North  America,  also,  the  advantages  are  with 
Europe,  partly  because  sailing  vessels,  which  have  been  used  extensively  in  this  commerce,  can 
make  the  trip  from  Europe  more  quickly  than  from  the  United  States,  and  also  because  of  the 
cheaper  freight  rates  from  Europe  to  Pacific  America  than  from  the  eastern  United  States  to 
that  section,  the  lower  freight  charges  being  secured  by  the  European  shippers  on  account  of  the 
large  tonnage  of  vessels  sailing  from  Europe  in  ballast  or  partly  loaded. 

In  studying  the  relation  of  the  canal  to  the  southern  and  western  sections  of  the  United 
States,  the  most  typical  industrial  resources  and  activities  have  been  separate!}'  considered  and 
the  changes  that  the  proposed  waterway  will  produce  are  pointed  out  in  Chapters  II  and  V,  and 
that  plan  of  investigation  could  readily  "be  followed  for  the  Southern  and  Western  States,  because 
of  the  relatively  small  number  of  large  industries  typical  of  each  of  the  sections.  In  the  Northeast- 
ern States,  however,  where  manufacturing  has  reached  a  high  degree  of  development,  the  number 
of  large  industries  is  much  greater  than  in  the  South  and  West,  and,  in  order  to  avoid  making 
the  discussion  prolix,  it  is  necessary  to  group  the  varied  economic  activities  in  a  small  number 
of  large  classes. 

Most  of  the  economic  activities  of  the  Northeastern  States  are  directly  or  indirectly  asso- 
ciated with  four  groups  of  industries,  a  study  of  which  with  reference  to  the  effects  of  the  isth- 
mian canal  will  present  the  more  important,  though  by  no  means  all,  of  the  relations  of  the 
waterway  to  the  future  industrial  and  commercial  progress  of  that  section  of  the  United  States. 
These  four  groups  are  (1)  the  mining,  transportation*  and  exportation  of  coal;  (2)  the  manufacture 
of  iron  and  steel  and  of  the  machines  and  tools  made  of  steel:  (3)  the  shipbuilding  and  maritime 
interests;  (4)  the  various  classes  of  textile  manufactures.  If,  in  addition  to  considering  these 
four  groups  of  industries,  an  analysis  be  made  of  the  effects  which  an  isthmian  canal  would  have 
upon  (5)  the  commerce  or  the  import  and  export  business  of  the  North  Atlantic  seaports,  the 
chief  relations  of  the  proposed  waterway  to  the  economic  interests  of  the  Northeastern  States 
can  be  presented.  In  this  chapter  only  the  textile  industries  and  the  commerce  of  the  North 
Atlantic  cities  will  be  discussed.  The  effect  of  an  isthmian  canal  upon  the  coal-mining  industry 
of  the  country,  and  the  relation  of  our  coal  trade  to  the  commercial  use  of  that  waterway,  are 
subjects  of  such  importance  that  a  special  chapter,  No.  VI,  has  been  given  to  their  discussion. 
The  relation  of  the  canal  to  the  iron  and  steel  industries  of  the  United  States  is  discussed  in 
Chapter  VII.  The  effects  which  the  isthmian  canal  will  have  upon  American  shipbuilding  and 
maritime  interests  are  considered  in  Chapters  VIII  and  IX,  Chapter  VIII  dealing  with  the  sub- 
ject directly  and  exclusively  and  Chapter  IX  indirectly,  in  connection  with  an  analysis  of  the 
factors  affecting  tho  use  of  the  canal  route  by  sailing  vessels. 
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The  importance  which  the  textile  industries  of  the  United  States  are  assuming  is  shown  by 
comparing  the  number  of  machines  used  in  the  industries  in  1900  with  those  emploved  in  1890. 
The  following  table  is  taken  from  the  .July,  1900,  issue  of  the  Textile  World: 
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The  silk  industry  in  the  United  States  is  confined  almost  entirely  to  the  New  England  and 
Middle  Atlantic  States,  only  two  Southern  States  having  yet  established  the  industry,  and  much 
the  same  statement  may  be*  made  regarding  the  woolen  industries,  although  the  mifls  are  some- 
what more  widely  distributed.  There  are  now  in  the  United  States  nearly  half  as  many  cotton 
spindles  as  there  are  in  the  United  Kingdom,  the  country  that  is  fur  ahead  of  all  others  in  the 
textile  industries,  and  the  number  of  our  mills  is  rapidly  increasing.  The  cotton  manufacturing 
industry  is  increasing  in  lx>th  the  northeastern  section  of  the  country  and  in  the  Southern  States, 
the  growth  being  more  rapid  in  the  latter  region.  In  1900,  according  to  the  Textile  World,  the 
Southern  States  were  operating  5,845,429  spindles  and  the  northern  mills  15,242,554.  Ten  years 
earlier  the  South  possessed  only  1,828,972  and  the  Northern  States  had  12,722,341.  During  the 
decade  the  number  of  spindles  in  the  South  increased  4,ol<>,457,  or  219.0  per  cent.  The  gain  in 
the  number  of  spindles  in  the  Northern  States  was  2,520,213,  or  19.8  per  cent.  Massachusetts 
is  far  ahead  of  all  other  States  in  the  number  of  spindles,  it  having  8,012,331  in  the  year  1900. 
Rhode  Island  ranked  second,  with  2,090.138;  South  Carolina  came  third,  with  1,794,657;  North 
Carolina  fourth,  with  1.499,540,  and  then  came  New  Hampshire,  Georgia,  and  Kentucky. 

We  are  now  supplying  ourselves  with  nearly  all  of  the  various  grades  of  cotton  used  in  this 
country,  with  the  exception  of  certain  foreign-made- articles  of  a  higher  grade,  the  demand  for 
which  is  kept  up  bv  custom,  and  havo  developed  a  foreign  trade  wnich  lias  amounted  to  about 
$24,000,000  annually  for  the  past  two  years.  Our  silk  and  woolen  mills  are  still  unable  to  meet 
the  home  demand,  and  we  are  obliged  to  import  large  quantities  lioth  of  manufactured  goods  and 
raw  materials.  We  have  no  silk  exports,  and  the  sales  of  woolen  goods  amount  to  only 
$1,250,000  a  year.  Three-fourths  of  the  raw  silk  comes  from  Pacific  countries,  and  we  are 
obliged  to  purchase  wool  in  China,  Oceania,  the  west  coast  of  South  America,  and  the  west  coast 
of  Mexico  and  the  United  States. 

The  exports  of  cotton  manufacture  from  the  United  States  are  sent  mainly  to  the  countries 
of  the  Pacific  Ocean.  China  takes  about  half  of  our  exported  cotton  cloth,  and  the  sales  to  Aus- 
tralia, the  Hawaiian  Islands,  other  parts  of  Oceania,  and  numerous  Pacific  countries  are  slowly 
increasing.  One  significant  fact  concerning  our  foreign  trade  in  cotton  goods  is  the  small  market 
which  we  now  have  in  South  America.  The  cotton  goods  purchased  by  those  countries  now 
amounts  to  between  $70,000,000  and  $80,000,000  a  year.  Barely  0  per  cent  of  those  goods  come 
from  the  United  States.  It  seems  nrobable  that  tfie  United  States  will  be  able  in  the  future  to 
supply  a  large  share  of  the  demand  of  these  countries  for  cotton  goods.  The  opening  of  the 
canal  will  give  our  mills  ready  access  to  the  west  coast  of  the  continent,  and  make  much  more 
favorable  the  conditions  of  competition  for  the  trade  of  the  western  third  of  South  America,  a 
region  from  which  we  are  practically  del«rred. 

In  the  manufacture  of  the  higher  grades  of  woolen  goods  it  is  necessary  to  import  uonsider- 
able  quantities  of  Australian  wool.  At  the  present  time  most,  although  not  all,  of  this  wool 
comes  to  North  Atlantic  ports  of  the  United  States  by  way  of  Ixmdon,  which  is  the  great  wool 
market  of  the  world.  The  advantage  of  importing  wool  from  London  is  that  the  American  buyer 
is  able  to  select  his  purchases  from  a  large  and  varied  stock.  The  disadvantage  is  that  the  Amer- 
ican exporter  has  to  pay  freight  charges  for  a  route  that  is  somewhat  roundabout  as  compared 
with  the  future  route  via  an  isthmian  canal,  and  has  to  bear  tho  expenses  incurred  in  handling, 
storing,  and  selling  the  wool  in  Ijondon.  With  the  growth  of  our  wool  manufacturing  industries 
we  shall  be  obliged  to  import  increasing  quantities  of  Australian,  South  American,  Chinese,  and 
South  African  wools,  and  it  is  reasonable  to  expect  that  New  York  or  Boston  will  become  the 
wool  market  of  this  country.  Should  this  change  take  place,  it  will  be  brought  about  largely  by 
the  effect  which  the  canal  will  have  upon  ocean  routes. 

The  textile  industries  of  the  United  States  have  developed  later  and  more  slowly  than  many 
other  manufacturing  activities,  because  thev  have  their  natural  home  in  thickly  populated  coun- 
tries, where  an  abundant  supply  of  skilled*  and  inexpensive  labor  is  available.  The  populous 
States  of  our  country  now  possess  the  requisites  of  textile  manufacture,  and  the  cotton,  woolen, 
carpet,  silk,  and  weaving  industries  generally  are  expanding  rapidly.  Foreign  markets  will  in 
the  future  be  needed  for  the  products  of  our" spindles  and  looms,  as  well  as  for  the  output  of  our 
furnaces,  foundries,  and  other  manufacturing  establishments. 

THE  (  ANAL  ANI»  THK  COMMERCE  OK  THE  NORTH  ATLANTIC  PORTS. 

Our  European  commerce  at  present  includes  a  part  of  l>oth  the  import  and  export  trade  of 
the  United  States  with  Pacific  countries.  The  outbound  rates  from  Great  Britain,  Germany, and 
Belgium  being  very  low,  because  the  heavier  volume  of  their  commerce  is  inbound,  and  the 
facilities  for  shipping  directly  from  the  eastern  part  of  the  United  States  to  the  west  shore  of  the 
American  continents  and  to  other  sections  of  the  Pacific  being  limited,  our  trade  with  those 
regions  is  frequently  sent  to  Europe  and  the  goods  there  transshipped.    This  roundaliout  route 
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is  still  used,  although  the  reduction  in  the  rates  on  our  transcontinental  railways,  the  establish- 
ment of  the  American-Hawaiian  Steamship  Company's  line  between  New  York  and  San  Francisco, 
the  increased  facilities  and  connections  for  handling  freight  via  the  Panama  Railroad,  and  the 
placing  of  more  vessels  on  tho  route  between  New  \  ork  and  Australia  have  made  the  American 
exporters  and  importers  less  dependent  than  they  formerly  were  on  securing  transportation  by 
way  of  some  European  ports  of  transshipment. 

After  the  American  canal  route  has  become  available  it  is  probable  that  little,  if  any,  of  our 
South  American  and  Pacific  foreign  commerce  will  lie  handled  by  way  of  Europe.  Possibly  some 
shipments  to  the  east  coast  of  South  America,  south  of  Cape  St.  Roque,  will  oe  sent  to  Europe 
and  taken  thence  by  the  lightly  laden  outbound  vessels.  This  will  depend  upon  the  rapidity  with 
which  we  develop  our  facilities,  during  the  next  ten  or  fifteen  vears,  for  shipping  directly  from 
the  United  States  to  that  region.  Probably  none  of  the  trade  between  our  eastern  seaboards  and 
the  west  coast  of  North,  Central,  and  Sout  h  America  will  take  the  indirect  route  after  the  Isthmus 
can  be  traversed  by  ocean  vessels. 

The  reciprocal  nature  of  the  trade  that  will  be  curried  on  through  the  canal,  between  the 
eastern  half  of  the  United  States  and  the  western  part  of  South  America,  is  discussed  in  Chapter 
XI.  That  chapter,  and  the  others  dealing  with  the  relation  of  the  proposed  canal  to  the  trade 
and  industries  of  the  countries  of  the  Pacific,  should  lie  read  both  with  reference  to  our  own  trade 
and  with  regard  to  the  effect  which  the  canal  will  have  on  the  foreign  countries  discussed. 

The  trade  of  the  United  States  with  Japan  and  continental  Asia,  the  Indies,  and  Oceania  is 
now  carried  in  part  through  the  Pacific  ports  of  the  United  States  and  British  Columbia  by  means 
of  the  railways  and  steamship  lines  having  termini  there;  but  the  larger  share  of  the  business  is 
shipped  by  way  of  the  Atlantic  seaboard.  Several  firms  run  steamers  via  the  Suez  Canal  between 
New  York  and  eastern  ports,  and  three  regular  lines  of  steamers  and  sailing  vessels  connect  New 
York  with  Australia  by  way  of  the  Good  Hope  route.  There  is  also  a  large  amount  of  traffic 
between  our  eastern  seaboard  and  oriental  countries  in  tramp  steamers  chartered  for  limited 
periods.  The  steamers  going  out  from  New  York  to  tho  Indies,  China,  or  Japan  pass  through 
tho  Suez  Canal  and  usually  return  by  tho  same  route.  Chartered  steamers  going  out  from  New 
York  to  an  oriental  port  frequently  cross  tho  Pacific  to  Chile  to  obtain  nitrate  cargoes  for  Europe. 
Steamers  returning  to  our  eastern  "seaboard  from  Australia  more  frequently  come  via  Suez  and 
call  at  Europe,  while  the  sailing  vessels  cross  the  Pacific  Ocean  to  secure  a  west-coast  cargo  for 
New  York  or  some  other  Atlantic  port.  There  is  an  important  round-the-world  movement  of 
vessels  at  the  present  time,  the  extent  of  which  will  probably  be  increased  by  the  American  canal. 

After  the  isthmian  canal  is  completed,  the  shipments  between  our  Atlantic  or  Gulf  ports  and 
Japan,  the  Philippine  Islands,  Australia,  and  the  continent  of  Asia  north  of  Hongkong  will 
usually  make  use  of  the  American  canal  route,  although  some  ships  will  doubtless  go  and  come 
by  the  Suez  route,  for  the  purpose  of  doing  business  at  intermediate  ports.  A  large  part  of  tho 
world's  commerce  will  be  done  by  tramp  steamers  whose  charters  will  take  them  in  whatever 
direction  and  along  whatever  route  the  movement  of  tonnage  is  strongest.  The  outbound  traffic 
of  the  United  States  to  most  sections  is  heavier  than  the  inbound;  the  opposite  is  true  of  Euro- 
pean commerce.  The  tramp  steamer  will,  whenever  |>ussible,  move  with,  rather  than  counter 
to,  the  flow  of  traffic. 

One  certain  effect  of  the  isthmian  canal  upon  the  Atlantic  ports  of  the  United  States  will  be 
to  cause  the  major  portion  of  their  commerce,  to  and  from  places  east  of  Singapore,  to  use  the 
American  canal  instead  of  the  present  easterly  routes.  Between  Singapore  and  Shanghai,  and 
in  the  region  of  the  Philippines  and  the  Dutch  East  Indies,  there  will  be  a  region  whose  trade  with 
our  Atlantic  and  Gulf  »eaboard  will  bo  divided  between  the  American  and  Suez  Canal  routes. 
It  is  believed,  however,  for  reasons  stated  in  Chapters  XIX  and  XX,  that  the  conditions  of 
competition  will  be  more  favorable  for  the  American  than  for  the  Suez  route. 

Our  exports  to  Australia  and  New  Zealand  will  consist  mainly  of  general  manufactures,  and 
to  some  extent  of  heavy  iron  and  steel  products.  Tho  major  portion  of  the  general  manufactures 
will  be  sent  out  from  the  North  Atlantic  ports;  the  iron  and  steel  products  will  probably  lie 
shipped  very  largely  from  the  Southern  States.  Most  of  the  wool,  hides,  gums,  etc.,  imported 
from  Australia  and  New  Zealand  will  enter  by  tho  North  Atlantic  cities,  which  are  the  most 
convenient  gateways  to  tho  section  of  the  country  where  manufacturing  is  most  fully  developed. 

After  the  canal  has  come  into  use  probably  f>ut  a  small  part  of  the  trade  carried  on  between 
the  Southern  States  and  Pacific  markets  will  lie  handled  through  North  Atlantic  ports;  soon  after 
tho  opening  of  the  isthmian  waterway,  facilities  for  importing  and  exporting  directly  through 
Southern  ports  mav  be  expected  to  develop. 

The  general  effect,  of  the  canal  upon  toe  commerce  handled  by  the  North  Atlantic  ports  will 
be  to  enlarge  its  volume  and  variety.  The  Pacific  countries,  both  American  and  transoceanic, 
will  be  markets  for  increasing  amounts  of  American  manufactures  and  the  source  of  growing 
quantities  of  the  raw  materials  required  by  the  industries  in  the  northeastern  part  of  the  United 


Digitized  by  Google 


RKPOET  Of  THE  ISTHMIAN  CANAL  COMMISSION. 


531 


States.  Tho  subsequent  chapters  dealing  with  the  industries  and  trade  of  foreign  Pacific  coun- 
tries indicate  in  detail  tho  character  of  the  commerce  that  will  lie  promoted  by  tho  construction 
of  the  canal.  The  establishment  of  a  new  highway  for  a  large  share  of  the  world's  commerco 
will  necessarily  change  the  present  routes  of  some  trade.  It  will  cause  the  ports  of  our  North 
Atlantic  soal>oard  to  cease  to  handle  some  of  the  traffic  now  passing  their  gateways,  and  will 
likewise  bring  to  them  some  commerce  now  tributary  to  other  cities.  Tho  chief  effect  of  the 
canal  upon  the  commerce  of  the  ports  of  the  Northeastern  States  will  come  from  tho  industrial 
changes  that  will  follow  upon  the  opening^  of  the  interoceanic  waterway.  Tho  commerce  of  that 
section  must  progress  jwri  passu  with  its  industrial  advance,  and  the  manufacturing  development 
of  the  Northeastern  States  during  the  coming  decades  promises  to  Iki  large  and  many-sided. 

Reports  prepared  with  especial  care  were  received  by  the  Commission  from  tho  commercial 
organizations  in  Boston  and  Philadelphia.  A  brief  statement  of  some  of  tho  facts  presented  in 
those  reports  will  indicate  some  of  the  relations  which  will  exist  between  the  isthmian  canal  and 
the  trade  of  the  North  Atlantic  ports. 

Appended  to  the  report  from  Philadelphia,  which  was  prepared  under  the  joint  auspices  of 
the  Board  of  Trade  and  the  Maritime  Kxchango,  were  two  tabular  statements,  one  of  which  gave 
tho  quantity  and  value  of  the  principal  items  of  commerce  between  Philadelphia  and  Pacific 
markets.  The  other  table  compared  the  distances  for  sailing  vessels  and  full-power  steamers  by 
whv  of  existing  routes  to  the  Pacific  markets  with  the  distances  by  way  of  a  Panama  canal  route 
and  by  way  of  a  waterway  across  Nicaragua.  Concerning  the  saving  in  freight  rates  tliat  an 
isthmian  canal  would  accomplish  for  the  commerce  of  Philadelphia  the  report  states: 

The  canal  would  provide  a  shorter  water  route  than  any  now  followed  between  Philadelphia  and  curtain  impor- 
tant porta  of  the  Pacific,  notably  those  of  the  west  coast  of  North  and  South  America  and  the  Hawaiian  Islands; 
*  *  *  it  would  appear  that  its  existence  should  constitute  a  factor  of  pignificimce  in  regulating  freight  rate?,  at 
least  with  those  ports. 

The  report  docs  not  attempt  to  stale  in  precise  term.-,  the  saving  in  freight  rates  that  would 
be  accomplished  by  the  canal,  because  of  tho  complexity  of  the  factors  entering  into  the  fixing 
of  rates,  and  because  of  the  difficulty  of  predicting  what  readjustments  may  take  place  in  ocean 
transportation  as  the  result  of  the  opening  of  a  new  highway  for  such  a  large  part  of  the  world's 
commerce,  but  it  illustrates  the  saving  which  the  new  route  would  effect  in  cost  of  ocean  trans- 
portation by  presenting  an  ostimato  l>a»ed  upon  the  daily  costs  of  operating  a  modern  freight 
steamer  of  fi.iilH)  tons  cargo  capacity.  The  calculation  fed  to  tho  conclusion  that  a  saving  of 
about  75  cents  per  cargo  ton  would  be  accomplished  by  using  the  canal  route  instead  of  existing 
water  routes  between  Philadelphia  and  San  Frauciseo,  Vancouver,  or  Acapulco.  In  this  calcula- 
tion a  toll  of  $1  per  net  register  vessel  ton  was  assumed.  The  report  closed  with  the  following 
statements  regarding  the  relation  of  the  canal  to  Philadelphia: 

The  prospect  of  the  inevitable  increase  of  our  country's  transoceanic  commerce  in  the  near  future  enhances  the 
importance  of  an  isthmian  canal  as  contributing  to  the  facilities  of  ocean  transportation,  but  we  would,  however, 
point  out  that  whether  the  canal  exists  or  not,  supply  and  demand  must,  in  the  lust  resolution,  determine  the  volume 
of  onr  port'H  trade. 

The  canal  project,  while  ojiening  u  new  route,  would  in  reality  open  up  no  markets  that  are  not  already  accessible, 
but  it  would  seem  that  the  canal  would  be  a  favorable  factor  bv  shortening  the  routes  to  some  im|H>rtant  poiuts,  iiini 
thus  assist  our  merchants  to  enter  into  tnoru  effective  competition  with  nations  of  Kurope  which  are  now  enabled  to 
underbid  m  in  the  Far  Kast,  by  reason  of  the  more  economical  and  expeditious  transportation  which  their  merchant* 
enjoy  by  way  of  the  Suez  Canal  route. 

In  the  statement  that  the  volume  of  Philadelphia's  trade  must,  in  tho  last  analysis,  be  deter- 
mined by  supply  and  demand,  the  underlying  thought  evidently  is  that  the  opening  of  a  new 
ocean  route  must  be  considered  as  only  one  of  the  factors  determining  the  volume  of  any  com- 
munity's foreign  trade.  Supply  and  demand,  however,  it  must  be  rememliercd,  is  but  a  general 
statement  of  the  manner  in  wnich  production  and  consumption  arc  kept  in  equilibrium.  There 
is  no  absolute  law  or  principle  explaining  the  final  adjustment  of  production  and  consumption 
embodied  in  the  general  term  "supply  and  demand."  The  intensity  of  demand  and  the  volume 
of  supply  are  both  subject  to  modification  by  any  factor  capable  of  altering  costs  or  prices,  or 
both.  'Ine  effect  of  the/isthmian  cannl  will  be  to  lower  the  cost  of  producing  many  things  at 
Philadelphia  and  elsewhero,  and  to  reduce  tho  prices  at  which  those  products  can  be  sold  to  the 
consumers  in  Pacific  markets.  Stated  concretely,  the  manifold  manufacturing  industries  of 
Philadelphia  will  be  able,  after  the  canal  is  in  existence,  to  produce  more  cheaply  aud  will  bo 
able  to  put  their  commodities  on  Pacific  markets  at  lower  freight  costs.  Tho  persons  who 
buy  these  articles  in  tho>o  markets  will  be  able  to  secure  commodities  more  cheaply,  and  the 
amount  they  consume  will  correspondingly  expand. 

The  city  of  Boston  has  developed  a  large  commerce  with  Kurope,  but  has  a  comparatively 
small  direct  maritime  trade  with  Pacific  countries.  A  small  share  of  its  Pacific  business,  import 
and  export,  is  carried  by  the  transcontinental  railways,  but  a  much  larger  part  is  handled  through 
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New  York  or  via  Liverpool.  The  report  of  tie  special  committee  of  the  Boston  Chamber  of 
Commerce  states: 

We  have  from  Boston  practically  no  water-borne  commerce  with  the  west  coast  of  Central  and  .South  America, 
the  west  coast  of  tho  United  States  and  Canada,  Japan  and  China,  Australia  and  Oceania.  *  *  *  While  we  send 
to  the  Orient  a  considerable  quantity  of  our  manufactured  wares,  and  receive  from  Asia  and  Australasia  a  laiyc  quan- 
tity of  merchandise  there  produced,  the  trade  is  not  systematized.  Transportation  is  carried  through  a  variety  of 
channels,  but  only  a  small  portion  of  it  cornea  to  or  goes  from  Boston  directly. 

Boston's  tea  imports,  according  to  the  report,  come  by  three  routes — by  way  of  the  trans- 
continental railroads,  or  through  New  York,  or  via  London.  The  Australian  wool  comes  chiefly 
by  sailing  vessels  direct  from  Melbourne,  but  a  part  is  received  by  way  of  the  London  market. 
The  chinaware  from  Japan  and  China  "comes  chiefly  across  the  Pacific  and  by  rail  via  Vancouver 
and  San  Francisco." 

The  readier  access  to  the  raw  materials  and  markets  of  the  Pacific  countries  afforded  by  the 
isthmian  canal  will  promote  the  manufacturing  und  commercial  progress  of  New  England  and  of 
tho  territory  tributary  to  Boston.  This  will  give  Boston  a  larger  trade  and  increase  the  incen- 
tives for  the  operation  of  tramp  and  line  vessels  between  Boston  and  Pacific  ports  of  the  United 
States  and  foreign  countries.  A  large  increase  in  American  shipping  during  the  coming  fifteen 
years  seems  to  be  indicated  by  the  trend  of  ouc  economic  development;  and  this,  together  with 
the  larger  trade  tributary  to  Boston,  will  naturally  tend  to  cause  Boston  to  depend  less  upon 
other  ports.  What  is  true  of  Boston  in  this  regard  will  obtain  with  other  Atlantic  cities;  and 
the  general  effect  of  the  canal  upon  the  commerce  of  tho  North  Atlantic  cities  will  be  to  increase 
its  total  volume  and  promote  its  distribution  among  the  several  ports. 

The  manner  in  which  the  isthmian  canal  will  affect  the  industries  and  commerce  of  the 
northeastern  section  of  the  I'nited  States  is  illustrated,  in  a  concrete  way,  by  a  letter  received 
from  a  firm  located  in  New  York,  engaged  in  the  manufacture  of  pumping  engines  and 
hydraulic  machinery  for  the  home  and  foreign  trade.  Tho  firm  has  a  largo  trade  with  several 
important  Pacific  countries. 

We  have  a  large  trade  on  the  western  roast  of  the  United  State*,  and  thiB  would  undoubtedly  lie  increased  if  we 
had  a  short  water  route,  so  that  we  might  ship  machinery  at  a  reasonable  freight  rate.  This  U  probably  of  more 
important-?  in  the  rase  of  first -class  freight,  as  the  risk  of  railroad  transportation  to  intricate  machinery  is  greater  than 
water  transportation,  and  therefore  the  freight  rates  are  unusually  high,  as  we  are  obliged  to  pay  from  $  1.25  to  $4  per 
100  pound*.  You  can  readily  see  the  advantage  of  a  canal  to  the  fruit  and  other  agricultural  industries  in  California 
if  they  are  able  to  pun-ham-  inai-hiriery  for  irrigation  at  a  lower  price  than  they  are  now  obliged  to  pay  for  it 

Our  business  in  the  .Sandwich  Islands  has  lieen  very  large  in  the  past  few  years — at  the  rate  of  over  one-half 
million  dollars  iter  year.  This  could  undoubtedly  be  increased,  and  at  the  same  time  the  sugar  and  other  industries 
there  fostered  if  we  were  not  handicapped  by  the*  long  railroad  haul  across  the  country. 

Our  business  in  J  a  pun  and  China  has  not  been  large,  owing  to  the  fact  that  we  are  obliged  to  ship  by  all-water 
route  in  order  to  keep  the  prices  down  to  meet  European  competition.  Such  a  large  proportion  of  our  machinery  is 
sold  on  contract  where  time  is  so  mnch  an  object  that  we  are  badly  handicapped,  and  that  which  is  sent  out  for  stock 
requires  the  tying  up  of  considerable  capital  and  loss  of  interest,  owing  to  the  long  time  the  material  is  on  the  water 
in  transit 

Our  trade  on  the  western  coast  of  South  America  is  growing,  but  very  slowly.  We  believe  that  a  canal  would  la* 
of  great  Itenellt  to  the  western  coast  of  South  America  in  building  up  their  industries,  by  enabling  people  to  purchase 
machinery,  etc.,  to  so  much  better  advantage,  and  that  this  country  would  receive  the  lieneBt  of  this,  as  a  good  line 
of  steamers,  from  here  direct  down  to  the  western  coast,  would  undoubtedly  tend  to  throw  most  of  the  business  to  this 
market. 

As  the  manufacturing  activities  of  the  northeastern  section  of  the  LTnited  States  multiply, 
tho  volume  of  imported  raw  materials  brought  in  by  way  of  an  isthmian  canal  will  increase,  and 
the  stream  of  manufactured  articles  flowing  out  through  the  canal  to  the  market  of  our  west,  coast 
and  of  foreigii  Pacific  countries  will  grow  steadily  larger  with  ever}'  lowering  of  the  costs  of 
production  and  transportation.  The  proposed  waterway  will  readjust  the  routes  of  shipment  and 
open  avenues  for  a  larger  and  more  varied  commerce. 


Chapter  IV. 

THE  CANAL  AND  THE  CENTRAL,  WEST. 

The  term  Central  West  is  generally  applied  to  the  five  States  north  of  the  Ohio  River  and 
the  seven  trans-Mississippi  States  of  Minnesota,  Iowa,  Missouri,  Kansas,  Nebraska,  and  the  two 
Dakotas.  These  twelvo  States  have  a  combined  area  of  753,550  square  miles,  and  in  IDihj  had  a 
total  population  of  26,835,243  -  that  is  to  say,  they  comprise  one-fourth  of  the  area  and  nearly 
one-third  of  the  population  of  the  United  States,  exclusive  of  Alaska  and  our  insular  possessions. 

The  eastern,  southern,  and  western  sections  of  the  United  States  arc  situated  adjacent  to  or 
comparatively  near  the  sculioard,  and  the  imports  and  exports  received  or  dispatched  by  them 
through  an  isthmian  canal  will  need  to  be  hauled  a  relatively  short  distance  by  rail.  The  Central 
West,  on  the  contrary,  is  situated  from  500  to  1,5CH)  miles  from  the  ocean,  and  the  trade  which  it 
may  have  bv  way  of  a  canal  will,  on  an  average,  be  moved  nearly  1,(K)0  miles  by  railroad.  Will 
the  canal  affect  the  industries  and  Pacific  trade  of  this  interior  section  of  the  United  States? 

INDUSTRIAL  kksoukcks  OF  THE  CENTRAL  WEST. 

Taking  this  region  as  a  whole,  its  most  important  industrial  resources  arc  those  connected 
with  agriculture.  The  States  in  the  western  part  of  this  section  of  our  country  are  entirely 
agricultural,  but  Ohio  and  Indiana  are  extensively  engaged  in  manufacturing,  and  Michigan, 
Wisconsin,  and  Illinois  have  numerous  cities  in  which  large  manufacturing  activities  are  carried 
on.  In  most  of  these.  States  there  are  abundant  supplies  of  the  raw  materials  of  industry.  Ohio 
and  Illinois  have  large  lie  Ids  of  coal  in  which  30,000,000  tons  of  bituminous  coal  are  annually 
mined;  and  Indiana,  Iowa,  Missouri,  and  Kansas  have  deposits  from  which  10,000,0"  M  tons  are 
taken  yearly.  The  natural-gas  wells  of  Ohio  and  Indiana  are  a  valuable  source  of  fuel  for  parts  of 
those  States.  In  the  northern  section  of  the  Central  West  there  are  large  forests  of  excellent 
white  pine,  while  in  the  central  and  southern  portions  of  the  region  a  good  quantity  of  hard-wood 
timber  is  available.  Throughout  all  these.  States  foods  are  cheap,  and  in  the  more  thickly 
populated  sections  there  is  a  large  supply  of  intelligent  labor. 

In  northern  Michigan,  Wisconsin,  ami  Minnesota  over  seven-tenths  of  all  the  iron  ore  mined 
in  the  United  States  is  obtained,  the  rich  deposits  of  those  States  being  made  available  by  the 
cheap  transportation  on  theCireat  Lakes  to  the  coal  fields  of  Pennsylvania,  Ohio,  and  Illinois. 
The  low  costs  of  pig  iron  and  steel  in  Ohio.  Indiana,  Illinois,  and  other  States  of  tho  Central  West 
unite  with  the  abundant  stores  of  cheap  fuel  and  good  luml>er  to  establish  a  sure  foundation  for 
diversified  manufacturing  activities.  This  foundation  is  being  rapidly  built  upon,  and  several  of 
tho  States  of  this  part  of  our  country  are  manufacturing  on  a  large  scale  both  for  tho  extensive 
and  expanding  home  markets  and  for  our  trade  with  foreign  countries  in  all  parts  of  tho  earth. 

Ohio  is  the  leading  State  of  the  Central  western  group  in  the  variety  and  amount  of  its  man- 
ufactures. Cleveland  and  Cincinnati,  the  largest  cities  of  the  State,  are  typical  industrial  centers, 
and  in  order  to  illustrate  tho  relation  of  the  proposed  isthmian  canal  to  "the  State  of  Ohio,  as  a 
whole,  a  special  discussion  is  given  below  to  tho  industries  and  foreign  trade  of  those  cities,  and 
the  manner  in  which  they  will  be  affected  by  the  new  water  route  to  and  from  the  Pacific.  Indian- 
apolis is  the  metropolis  and  most  important  industrial  center  of  Indiana,  and  the  same  is  true  of 
Chicago  as  regards  Illinois,  and  St.  Louis  with  reference  to  Missouri. 

Hv  studying  the  relation  of  the  canal  to  these  cities  and  a  few  others  of  minor  rank,  as  is 
done  in  the  following  pages,  it  is  believed  that  the  effects  of  the  interoceanic  waterway  upon  the 
Central  West  generally  can  bo  adequately  portrayed. 

In  the  t  ier  of  four  States  situated  farthest  west,  in  the  section  being  considered  in  this  chapter, 
the  export  business  consists  almost  entirely  of  grain  and  provisions,  but  from  all  the  other  eight 
Commonwealths  there,  are  sent  out  to  foreign  markets,  in  addition  to  those  articles,  large  quan- 
tities of  agricultural  machinery,  wooden  ware,  vehicles,  tools  and  implements  of  all  kinds,  stoves, 
engines,  and  other  iron  and  steel  products  in  great  variety,  lx>ots  and  shoes,  and  many  other 
articles  enumerated  in  detail  in  the  reports  received  from  commercial  organizations,  the  volume 
and  variety  of  the  export  trade  increasing  from  west  to  east,  from  the  Missouri  River  to  the  State 
of  Ohio. 
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There  is  also  an  important  volume  of  imports  from  Pacific  foreign  countries  and  the  west 
coast  of  the  United  States  required  in  the  Central  West.  These  imports  consist  in  part  of  wool, 
nitrate  of  soda,  <anned  fruit.s,  vegetables  and  salmon,  Japanese  and  Chinese  goods  in  large  variety, 
and  hemp,  jute,  gums,  and  waxes.  Those  from  foreign  Pacific  countries  come  in  part  by  way  of 
our  Pacific  port*,  but  most  largely  through  New  York. 

PRESENT  ROUTES  OK  SHIPMENT  FKO.M  CENTRAL  WKST. 

The  exports  from  the  Central  West  to  foreign  Pacific  countries  are  now  sent  hv  various  routes, 
most  of  which  can  be  indicated  by  referring  to  the  shipments  from  Chicago,  the  largest  and  most 
centrally  located  city  of  the  region.  The  manufacturer  of  that  city,  particularlv  mining  and  other 
heavy  machinery,  are  sent  to  many  parts  of  the  world.  Heavy  freight  destined  for  Mexico  is 
frequently  sent  directly  by  rail,  but  shipments  are  often  made  via  New  York,  and  sometimes  by 
wav  of  San  Francisco.  Assignments  for  the  east  coast  of  Central  America  may  go  either  by  New 
Orleans  or  New  York.  Most  of  those  for  the  west  coast  of  Central  America  and  all  those  for 
western  South  America  go  via  New  York  and  thence  either  by  the  Isthmus  of  Panama  or  around 
South  America.  Until  four  years  ago  most  shipments  of  uiachinerv  from  Chicago  to  Australasia, 
Malaysia,  and  the  Orient  are  reported  to  have  been  sent  to  some  European  port  and  there  trans- 
shipped, but  latterly  vessels  direct  from  New  York  have  handled  the  Inisiness.  The  shipments 
to  Hawaii  go  via  San  Francisco  or  some  other  Pacific  port,  as  also  do  those  that  must  reach  trans- 
Pacific  countries  with  a  minimum  of  delav,  but  when  time  permits  heavy  freight  is  sent  through 
New  York.  Further  information  regarding  the  routes  by  which  commodities  from  tho  Central 
West  are  shipped  to  Pacific  markets  is  given  below,  where  a  communication  received  from  the 
chamber  of  commerce  of  Cleveland  is  referred  to. 

THE  CANAL  AND  THE  INDUSTRIES  OF  CLEVELAND. 

The  State  of  Ohio  is  situated  in  that  indeterminate  border  land  lying  between  the  northeast- 
ern section  of  the  United  States,  where  manufacturing  and  commerce  are  the  dominant  activities, 
and  the  Central  West,  where  agriculture  still  heads  the  list  of  industries.  The  State  consequently 
now  ranks  well  up  in  the  list  of  manufacturing  Commonwealths,  and  its  future  development 
must  inevitablv  increase  the  magnitude  and  variety  of  its  industries.  Something  concerning  the 
effects  which  the  isthmian  canal  will  have  on  the  economic  progress  of  Ohio  may  be  found  in  the 
subsequent  chapters  devoted  to  "  The  canal  and  the  iron  and  steel  industries."  By  referring 
with  some  detail  in  this  connection  to  the  interest  of  Cleveland  and  Cincinnati  in  the  canal,  the 
relation  of  the  new  water  route  to  the  foreign  trade,  not  only  of  those  cities,  but  also  of  Ohio  and 
much  of  the  eastern  part  of  the  Central  Wc>t,  will  be  indicated. 

Cleveland,  which  is  now  the  metropolis  of  Ohio,  has  become,  hv  virtue  of  its  location  on 
i>ake  Erie,  and  at  a  point  where  the  coal  from  Pennsylvania  and  Ohio  and  the  iron  ore  from 
Lake  Superior  can  be  readily  and  economically  brought  together,  a  great  center  for  the  manu- 
facture of  iron  and  steel  products  and  the  home  of  a  large  variety  of  activities.  It  has  the 
advantages  of  cheap  fuel  and  low  transportation  cost  to  domestic  markets. 

The  Chamber  of  Commerce  of  Cleveland  was  requested  to  address  a  circular  letter  to  the  mer- 
chants and  manufacturers  of  the  city,  asking  them  to  state  what  commodities  they  were  sending 
or  receiving  from  various  Pacific  countries,  by  what  routes  these  shipments  to  and  from  Cleve- 
land were  made,  and  to  indicate  how  they  would  bo  affected  bv  the  proposed  canal.  Letters  were 
sent  by  the  chamber  of  commerce  to  153  establishments  and  replies  were  received  from  58,  of 
which  Ms  manifested  a  direct  interest  in  tho  canal  and  !♦  others  favored  the  opening  of  the  water- 
way because  it  would  inevitably  benefit  their  business.  Thirty  of  the  38  having  a  direct  interest 
in  the  opening  of  the  canal  were  manufacturers  and  8  were  importers  and  wholesalers.  Of  the 
3o  manufacturers  who  replied  that  they  were  shipping  to  Pacific  countries,  o"  thought  their  busi- 
ness was  such  that  the  canal  would  not  lie  of  much  help  to  them,  and  1  person  thought  the  canal 
would  give  his  rivals  in  New  Kngland  a  greater  advantage  than  they  now  possess. 

The  foregoing  analvsis  of  the  replies  indicates,  first  of  all.  the  well-known  fact  that  the 
manufacturers  of  Cleveland— and  the  same  is  true  of  the  Central  West  and  most  of  the  United 
States  at  the  present  time — are  producing  mainly  for  the  home  market.  It  is  also  evident,  from 
the  letters,  that  several  Cleveland  firms  doing  a  foreign  business  have  not  yet  developed  a  trade 
with  Pacific  countries,  Some  report  that  they  are  debarred  from  this  trade  by  the  present  exwt 
of  transportation.  A  few  Cleveland  firms,  whose  goods  reach  Pacific  markets,  are  unable  to  report 
the  amount  of  trade  in  those  markets,  Iwcause  their  goods  are  sold  U>  New  York  or  London 
exporters.  Other  linns  having  no  foreign  Pacific  trade  report  that  they  are  doing  business  in 
our  west  coast  States,  and  they  especially  complain  of  the  present  high  costs  of  transportation 
by  rail. 

The  variety  of  commodities  shipped  from  Cleveland  to  the  various  countries  of  tho  Pacific 
Ocean  is  surprisingly  large.    In  the  report  submitted  by  the  Cleveland  Chatnlter  of  Commerce 
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the  articles  sent  to  each  section  of  the  Pacific  arc  enumerated,  the  routes  bv  which  the  commodities 
are  shipped  are  stated,  and  the  principal  imports  into  Cleveland  from  these  several  sections  are 
named.  This  part  of  the  report  is  so  informative  that  it  merits  quotation,  although  the  multitude 
of  details  in  the  statement  deprives  it  of  the  usual  fascination  of  literature. 

1.  Commodities  shipped  from  Cleveland  to  the  following  parts  of  the  world  daring  1899: 

A.  West  roast  of  Central  and  South  America:  CarhonB,  iron  rooting,  iron  houses,  wire,  barb  wire,  wire  nails, 
galvanized  smooth  win1,  annealed  win*,  wire  fencing,  telegraph  wires,  oil  stoves,  gas  stoves,  twist  drills,  machinists 
tools,  tackle  blocks,  sewing  machines,  ironwork. 

6.  West  coast  of  the  United  States  anil  Canada:  Sugar  machinery,  carbons,  iron  roofing,  iron  houses,  iron  maga- 
zine*, pneumatic  cranes,  machine  tools,  bolts  and  nuts,  steel  springs,  barb  wire,  wire  nails,  galvanized  smooth  wire, 
annealed  wire,  wire  fencing,  telegraph  wires,  malleable  iron  castings,  oil  stoves,  gas  stoves,  cloaks  and  suits,  manu- 
factured wool  stock,  oil  and  grease,  paint  and  varnish,  wire  brushes  and  brooms,  foundry  supplies,  bristle  brushes 
and  brooms,  twist  drills  and  machinists'  tools,  steel  plate  and  castings,  hot-air  registers,  imported  and  domestic 
whiskies,  brandies,  gins,  imported  cor  Hals,  wines,  tackle  blocks,  forgings,  turn-buckles  and  railroad  iron,  sewing 
machines,  ironwork. 

C.  Japan  and  China:  Nail  machinery,  carbons,  pneumatic  cranes,  jacks  and  pulleys,  machines,  Uirb  wire,  wire 
nails,  galvanized  smooth  wire,  annealed  wire,  wire  fencing,  telegraph  wires,  oil  stoves,  gas  stoves,  twist  drills  and 
machinists'  tools,  automatic  or  self-tilling  buckets,  rolling-mill  machinery,  sewing  machines,  ironwork. 

D.  Australia  and  Oceania:  Nail  machinery,  carbons,  bolls  and  nuts,  barb  wire,  wire  nails,  galvanized  smooth 
wire,  annealed  wire,  wire  fencing,  telegraph  wires,  malleable  iron  castings,  oil  stoves,  gas  stoves,  wire  brushes,  twist 
drills,  machinists'  tools,  tackle  blocks,  sewing  machines. 

E.  The  Indian  Ocean:  Itarb  wire,  wire  nails,  galvanized  smooth  wire,  annealed  wire,  wire  fencing,  telegraph 
wires,  oil  stoves,  gas  stoves,  sewing  machines,  ironwork. 

2.  Routes  over  which  these  commodities  were  shipped  to  each  of  the  destinations  named: 

A.  West  coast  of  Central  and  South  America:  \  ia  New  York,  through  New  York  exporters;  via  Cape  Horn; 
via  Isthmus  of  Punama  (railroad). 

B.  West  coast  of  the  United  States  and  Canada:  Southern  I^-ific  Railway  via  San  Francisco;  over  various 
railways  and  lakes;  via  Isthmus  of  Panama  (railroad). 

C.  Japan  and  China:  Via  New  York;  via  Pacific  coast;  Suez  Canal;  from  Cleveland  to  San  Krancieco  by  rail, 
to  Vladivostok  via  Nagasaki,  Japan. 

I).  Australia  and  Oceania:  New  York  exporters;  via  steamers  from  New  York  and  around  Capeof  tiood  Hope; 
by  rail  to  San  Francisco,  thence  by  steamer. 

E.  The  Indian  Ocean:  Via  New  York,  Suez  Canal. 

3.  Commodities  received  from  the  countries  and  sections  named: 

A.  West  coast  of  central  and  South  A merica:  Wool,  nitrate  of  soda. 

B.  West  coast  of  the  United  Stab's  and  Canada:  Canned  goods,  dried  fruits,  wine,  brandy.  I  wans,  raisins, 
canned  fruits,  salmon,  nuts,  wool. 

C.  Japan  and  China:  Straw  mattings,  mattings  and  rugs,  tea,  notions,  rattan  cane,  china  reeds,  split  bamboos. 

D.  Australia  ami  Oceania:  Wool. 

K,  The  Indian  Ocean:  Burlaps  and  jute  bags. 

Tho  results  of  the  inquiry  concerning  Cleveland's  trade  in  Pacific  countries  may  he  sum- 
marized bv  saying  that  this  great  manufacturing  center  has  begun  to  trade  with  practically  all 
sections  of  the  Pacific,  and  that  some  firms  are  now  doing  a  business  of  considerable  importance. 
The  chamber  of  commerce  and  numerous  individuals  conferred  with  believe  that  Cleveland's 
interests  will  be  largely  promoted  by  an  increase  in  the  city's  trade  with  Pacific  countries.  The 
present  Pacific  trade  of  the  city  is  widely  distributed  and  comprises  a  wide  range  of  commodities. 

CINCINNATI  ANIJ  THE  CANAL. 

The  industries  of  Cincinnati  differ  largely  from  those  of  Cleveland,  but  are  quite  as  typical 
of  the  manufacturing  activities  of  Ohio,  because  they  are  even  more  diversified.  The  nrticles 
produced  include  a  large  number  of  commodities  created  by  the  application  of  skilled  labor  to 
the  cruder  manufactures  of  steel,  lumber,  and  leather.  Besides  being  able  to  secure  those 
materials  advantageously,  Cincinnati  has  the  advantage  of  possessing  in  its  population  a  homo- 
geneous body  of  skilled  lalK>r  well  trained  in  a  variety  of  arts.  The  Ohio  River  has  assured  the 
city  cheap  transportation  for  much  o"f  the  crude  and  raw  material  required,  and  has  aided  in  the 
economical  distribution  of  its  manufactures;  and  although  the  railroads  now  carry  the  greater 
volume  of  freight,  a  part  of  their  business  is  now  subject  to  a  water  competition. 

From  information  obtained  from  the  chamWr  of  commerce,  it  appears  that  the  industries 
which  would  derive  most  benefit  from  the  canal  are  those  engageu  in  the  manufacture  of 
machinery  in  large  variety,  vehicles,  electric-rnilwav  equipment,  saddlery  and  harness,  pinnos, 
office  appliances,  pork  products,  liquors,  shoes,  and  furniture  made  from  native  and  tropical 
woods. 

There  is  at  present  a  trade  of  some  importance  between  Cincinnati  and  foreign  Pacific  coun- 
tries; but  tho  business  with  the  west  coast  of  the  United  States  is  of  greater  consequence.  This 
Pacific  coast  trade  is  now  much  restricted  by  the  cost  of  rail  transportation.  Cincinnati  manu- 
facturers, moreover,  find  difficulty  in  competing  in  nil  Pacific  markets  with  domestic  and  foreign 
producers  so  situated  that  shipments  can  l>o  made  by  wnter.  The  home  market  east  of  the  Rocky 
Mountains  can  lie  reached  cheaply  from  Cincinnati,  but  in  order  to  give  her  ready  access  to  the 
Pacific  trade,  the  cheaper  transportation  is  reported  to  be  necessary. 
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The  Inquiries  sent  out  by  the  Indianapolis  Board  of  Trade  (o  the  manufacturers  in  Indian- 
apolis and  other  parts  of  Indiana,  concerning  their  business  in  tlie  Pacific  markets  of  the  United 
States  and  foreign  countries  and  the  effects  of  the  canal,  were  replied  to  by  150  linns.  An  analysis 
of  the  letters  received  allows  that  03  of  the  150  linns  making  answer  are  now  doing  business  cither 
on  the  west  coast  of  the  United  States  or  in  foreign  Pacific  countries;  87  of  the  150  lirms  have 
as  yet  developed  no  trado  in  those  markets;  77  of  the  respondents  say  that  the  canal  would  either 
directly  or  indirectly  assist  them  in  the  development  of  the  Pacific  trade;  73  of  the  firais  make 
no  suggestion  as  to  the  effects  of  the  canal.  It  is  probable  that  these  150  tirins  may  be  taken  as 
fairly  representative  of  the  large  manufacturing  concerns  of  Indiana,  and,  if  so,  somewhat  more 
than  two-fifths  of  the  Indiana  manufactories  now  have  trade  in  American  and  foreign  Pacific 
markets.  Somewhat  over  half  of  these  representative  Indiana  firms  foresee  that  the  canal  would 
Ik?  of  direct  or  indirect  assistance  to  them. 

When  one  considers  the  present  costs  of  reaching  trans-Pacific  markets  from  such  a  section 
as  that  of  the  State  of  Indiana,  the  significance  of  the  foregoing  showing,  in  regard  to  the  present 
Pacific  trade  of  Indiana  firms,  becomes  manifest.  A  manufacturer  in  Indiana  stated  in  a  letter  to 
the  Commission  that  a  shipment  to  Australia  in  181+9  was  sent  by  way  of  New  York  at  a  total 
freight  cost  of  $lo5.  The  freight  on  the  same  shipment  would  have'  been  about  $150  to  San 
Francisco  or  Portland.  The  firm  stated  that  it  coulu  usually  reach  Australia  more  cheaply  than 
our  Pacific  coast. 

THE  CA.NAI.  AND  ILLINOIS  AND  WISCONSIN. 

The  National  Business  League,  whose  offices  are  in  Chicago,  forwarded  to  the  Commission 
45  replies  to  the  circular  letter  of  inquiry  sent  to  the  members  of  the  league.  Twenty-one  of 
these  letters  were  from  Chicago  firms,  10  from  concerns  in  other  cities  of  Illinois,  s  were  from 
Wisconsin,  and  0  from  other  States;  34  of  the  respondents  reported  a  Pacific  trade,  and  11  no 
present  business  in  that  section  of  the  world;  35  believed  that  the  canal  would  assist  them,  7  said 
they  would  receive  uo  aid,  2  gave  no  opinion,  and  1  believed  the  waterway  would  be  an  injury  to 
his  ousincss. 

In  the  city  of  Chiiago  a  great  variety  of  manufacturing  industries  is  carried  on,  and  ship- 
ments are  made  to  all  the  countries  of  the  Pacific.  Railway  materials  and  mining  and  agricultural 
machinery,  however,  are  especially  important,  mining  machinery  being  sent  to  all  parte  of  the 
world,  wlierever  mining  ojK?rations  are  carried  on.  The  foreign  trade  of  one  Chicago  firm 
engaged  in  the  manufacture  of  mining  machinery  amounts  to  15,000  tons  annually.  The  agricul- 
tural machinery  manufactured  in  and  alx  mt  Chicago  is  now  shipped  to  the  west  coast  of  South 
America,  to  eastern  Siberia,  and  to  various  parts  of  Australasia.  The  Australasian  trade  of  one 
firm  in  1899  amounted  to  1.1,000  tons.  The  shipments  of  this  firm  and  presumably  of  others  of 
that  part  of  the  country  are  made  by  way  of  New  York,  except  on  rare  occasions,  when,  for  the 
purpose  of  economizing  time,  the  goods  are  routed  bv  way  of  San  Francisco  or  Vancouver.  The 
rates  from  New  York  are  usually  much  lower  than  those  by  way  of  the  Pacific  coast.  The  time 
taken  to  get  goods  from  Chicago  to  Australia  varies  from  sixty-rive  to  eighty -five  days,  ten  days 
of  that  time  being  required  for  getting  the  goods  to  New  York  City.  The  average  time  from 
Chicago  to  the  Pacific  coast  is  eighteen  days,  and  steamers  from  our  Pacific  coast  to  Australasia 
take  from  twenty-two  to  twenty-eight  days  for  the  [mssage.  The  canal  will  shorten  the  distance 
by  water  from  our  Atlantic  seatnmrd  to  Australasia  by  approximately  4,no0  nautical  miles  and 
the  distance  to  South  America  more  than  twice  that  number  of  miles. 

The  southern  and  central  parts  of  Wisconsin  are  developing  important  manufacturing  indus- 
tries and  a  Pacific  trade,  although  the  cost  of  reaching  Pacific  markets  is  a  heavy  burden.  A 
carriage  company,  for  instance,  situated  near  Racine,  Wis.,  reports  that  it  has  for  some  time 
past  exported  vehicles  to  the  western  coast  of  South  America,  Australia,  and  the  Orient,  the 
shipments  in  the  majority  of  cases  lieing  made  via  Atlantic  seaports,  "on  account  of  the  high  cost 
of  transportation  by  the  transcontinental  lines  from  here  to  the  Pacific  coast."  The  firm  states 
that  on  business  to  Pacific  coast  points  "  we  have  to  pay  on  a  car  of  gcnxls  valued  at  $1,500  $3:.'0 
for  transportation."  An  Oshkosh,  Wis.,  firm  engaged  in  the  manufacture  of  sash,  doors,  and 
blinds  ships  some  of  its  products  to  jobbers  in  Kngland  who  export  the  commodities  to  various 
Pacific  markets.  A  Milwaukee  company  which  manufactures  engines,  pumping,  mining,  and 
other  heavy  machinery,  and  lias  branch  offices  in  many  parts  of  the  I'nited  States  and  in  several 
foreign  countries.  rei«»rts  a  large  trade  with  the  Pacific  coast  of  the  I'nited  States  and  foreign 
Pacific  countries.  This  firm  states  that  "the  rates  from  the  European  ports  we  generally  find  to 
be  somewhat  lower  than  from  various  United  States  ports,  and  this  feature  makes  Furopean 
competition  more  difficult  to  overcome." 
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There  is  a  direct  Pacific  export  business  from  all  of  the  States  of  the  Middle  West  except 
those  forming  the  second  tier  of  States  west  of  the  Mississippi  River.  In  these  four  States-  t lie 
tw  o  Dakotas,  Nebraska,  and  Kauris — agricultural  and  food  products  comprise  nearly  all  the  com- 
modities sent  beyond  their  borders.  Should  the  canal  create  larger  home  and  foreign  markets 
for  those  products  it  would  work  to  the  indirect,  if  not  direct,  benefit  of  these  strictly  agricultural 
commonwealths. 

THE  CANAL  AND  ST.  LOUI8. 

It  remains  only  to  speak  of  the  State  of  Missouri.  Most  of  the  activities  of  the  people  of 
this  large  State,  are  devoted  to  agriculture.  Its  hard-wood  forests,  however,  yield  an  export 
product  of  much  importance.  The  city  of  St.  Louis  is  a  prominent  manufacturing  center,  and 
is  one  of  the  largest  jobbing  and  distributing  cities  of  the.  United  States.  Situated  almost  at  the 
center  of  the  United  States,  on  the  largest  river  of  our  country,  and  being  the  center  of  railway 
systems  radiating  in  all  directions,  it  has  peculiar  advantages  both  for  manufacturing  and  for  dis- 
tributing articles  required  by  the  people  living  in  that  great  stretch  of  country  west  of  the  Mis- 
sissippi and  south  of  the  Missouri  River.  Our  rapidly  growing  trade  with  Mexico  is  also 
largely  controlled  by  St.  Louis. 

The  circular  letter  of  inquiry  sent  out  bv  the  Merchants'  Exchange  of  St.  Louis  was  generally 
responded  to,  and  the  exchange  forwarded  to  tho  Commission  05  letters.  Of  these  tf5  firms 
making  reply  32  stated  that  they  were  carrying  on  a  trade  in  the  western  part  of  the  United 
States  or  in  foreign  Pacific  countries,  ami  33  answered  that  they  have  no  present  business  in 
those  sections;  4H  of  the  65  firms  expressed  the.  opinion  that  the  caual  would:  assist  them  either 
in  developing  their  present  business  or  in  securing  a  trade  that  they  were  not  able  to  engage  in 
under  present  transportation  conditions.  Six  companies  reported  that  the  canal  would  not  be  of 
any  assistance  to  their  business.  Ten  gave  no  opinion  as  to  tho  effect  of  the.  canal,  and  1  person 
expressed  tho  belief  that  the  canal  Would  enable  the  New  York  exporters  to  injure  his  business. 
Tho  most  characteristic  business  of  the  city  is  its  jobbing  trade,  which  is  now  somewhat  facili- 
tated by  the  cheap  river  transportation.  The  St.  Louis  jobbers  of  heavy  commodities  will  in 
the  future  have  the  advantage  of  economical  water  transportation,  not  only  to  and  from  the  Gulf 
ports,  but  also  between  their  city  and  all  points  reached W  the  canal  route. 

TIIK  KKEKIT  OK  THE  CANAL  I'PO.N  THE  TKANSl"OKTATIUN  FACILITIES  OF  THE  CENTRAL  WEST. 

Tho  large  and  varied  industrial  development  which  the  Central  West  has  enjoyed,  in  spito 
of  its  situation  near  the  center  of  a  great  continent,  has  been  due  lo  its  excellent  transportation 
facilities.  Throughout  tho  past  fifty  years  the  Great  Likes  have  given  the  Central  West  the 
opportunity  to  trade  with  the  eastern  part  of  tho  United  States  under  peculiarly  favorable  con- 
ditions. The  commerce  on  the  Great  Lukes  is  growing  with  marvelous  rapidity,  and  at  tho 
present  time  these  lakes  afford  the  cheapest  inland  transjwrtation  to  be  found  tn  any  part  of  the 
world.  Tho  Ohio,  the  Mississippi,  and  other  rivers  of  the  Central  West  have  in  the  post  been 
important  auxiliaries  to  the  commercial  development  of  that  section,  and  at  tho  present  time 
the  Ohio  River  is  of  much  assistance  to  southern  Ohio  and  the  other  regions  adjacent  to  the 
stream.  With  the  decreasing  costs  of  railway  transportation,  the  importance  of  river  naviga- 
tion has  grown  less;  but  Ohio,  Indiana,  Missouri,  Iowa.  Minnesota,  and  Wisconsin  will  in  the 
future  derive  no  small  benefit  from  the  opportunities  which  they  will  possess  of  shipping  their 
commodities  by  river  to  Gulf  ports.  The  opening  of  tho  isthmian  canal  will  unquestionably 
emphasize  tho  commercial  importance  of  tho  Gulf  cities,  and  will  strengthen  the  reasons  for 
improving  the  great  river  systems  of  the  Central  West. 

The  existence  of  the  canal,  the  larger  commerce  at  Gulf  ports,  the  more  favorable  conditions 
for  river  navigation,  ami  the  continued  growth  in  mileage  and  efficiency  of  the  railway  systems 
leading  from  the  Central  West  to  the  (Jul  f,  will  tend  to  strengthen  the  power  of  the  Guff  seaports 
lo  share  with  tho  cities,  situated  on  the  Atlantic,  the  traffic  from  and  to  the  Middle  West.  While 
it  is  not  probable,  for  reasons  that  are  elaborated  in  a  subsequent  chapter,  that  so  large  a  share 
of  the  traffic  of  the  Central  West  will  Ik*  handled  by  the  Gulf  routes  as  by  those  connecting  with 
the  Atlantic,  nearly  all  parts  of  the  (  Vntinl  West  will  have  the  advantage  of  being  able  to  choose 
between  the  Gulf  and  Atlantic  routes,  and  this  jK)wer  of  choice  will  insure  to  them  that  compe- 
tition in  transportation  which  always  quickens  industrial  ac  tivity.  Tho  transportation  facilities 
of  tho  Central  West  w  ill  be  made  better  by  tho  canal,  ami  the  increased  traffic  to  which  the  canal 
will  give  rise  will  lead  to  the  extension  and  improvement  of  the  agencies  for  rail  and  inland  water 
transportation.  Whatever  affects  the  transportation  facilities  of  the  Central  West  touches  its 
economic-  life  at  the  very  center. 


Chapter  V. 

THE  CANAL  AND  THE  PACIFIC  COAST  STATES. 

With  the  exception  of  thut  part  of  the  United  States  comprised  within  the  groat  Cordillernn 
Plateau  or  Hooky  Mountain  section  of  the  United  States,  the  Pacific  coast  States  have  been  and 
still  are  the  portion  of  our  country  most  burdened  by  transportation  costs,  l>ccauso  the  most 
highly  developed  manufacturing  sections  of  the  United  States  and  of  the  world  are  adjacent  to  the 
Nort&  Atlantic  and  its  tributary  waters.  The  economies  that  have  been  effected  in  the  cost  of 
transportation  by  rail  have  so  reduced  freight  charges  as  to  make  possible  the  movement  of 
considerable  quantities  of  valuable  commodities  across  the  great  mountain  divide,  and  to  a  limited 
extent  bulky  freight,  such  as  cedar  shingles  and  finishing  lumber  toward  the  East,  and  raw  cotton 
and  heavy  machinery  and  flour  toward  the  West,  will  now  bear  the  cost  of  transportation  by 
rail.  The  amount  of  rail  freight,  however,  now  being  carried  between  the  Pacific  and  the  States 
east  of  the  Cordilleras,  as  is  shown  in  another  part  of  this  report,  is  comparatively  small,  so 
small,  indeed,  that  it  is  well  within  the  facts  to  sav  that  the  Pacific  section  of  our  countrv  is  able 
to  market  its  products  by  rail  east  of  the.  Rocky  Mountains  only  to  a  limited  extent.  The  rail- 
roads have  not  yet  satisfactorily  connected  the  Pacific  coast  States  with  their  largest  and  most 
natural  markets. 

Although  the  Pacific  coast  States  of  our  country  are  developing  an  oriental  trade  of  very 
satisfactory  proportions,  and  there  is  every  reason  to  believe  that  this  commerce  will  grow  in 
the  future,  nevertheless  the  trans-Pacific  trade  of  our  west  coast  will  probably  be  small  in  com- 
parison with  the  commerce  of  that  section  with  the  markets  adjacent  to  the  North  Atlantic.  The 
western  part  of  the  United  States  is  now,  and  will  be  for  a  long  time  to  come,  devoted  very 
largely  to  the  production  of  foot!  products,  lumber,  and  the  basic  materials  of  industry.  The 
natural  markets  for  products  of  this  kind  are  in  the  eastern  part  of  our  country  and  in  Kurope. 

THE  CANAL  AND  CALIFORNIA. 

It  would  be  impossible,  even  if  it  were  desirable,  to  consider  every  industry  of  California 
and  discuss  the  manner  in  which  it  would  be  affected  by  the  canal.  This  survey  being  intended 
to  be  suggestive  rather  than  exhaustive,  the  purpose  of  the  discussion  can  be  accomplished  better 
bv  considering  only  the  grain,  lumber,  and  horticultural  and  mining  interests  of  the  State. 
These  are  the  industries  that  wil.  make  the  largest  use  of  the  canal,  and  the  industrial  effects 
which  that  waterway  will  accomplish  will  be  fully  illustrated  by  a  consideration  of  these  charac- 
teristic economic  activities  of  the  State. 

The  two  cereals  that  California  produces  for  export  are  wheat  and  barlev.  both  of  which  are 
now  produced  in  large  quantity.  The  average  annual  wheat  crop  of  California  for  the  past 
fifteen  years  has  been  about  30,000,000  bushels.  The  annual  barley  crop  of  the  State  during 
recent  years  has  been  about  20,000,o<H)  bushels. 

It  is  a  noticeable  fact  that  the  wheat  crop  of  California  has  not  increased  since  1898;  indeed 
the  rec  ent  annual  productions  have  been  less  than  they  were  in  former  years.  The  reasons  for 
this  an-  to  ln>  found  partly  in  the  low  prices  of  wheat  that  have  prevailed  much  of  the  time  during 
the  past  decade,  and  in  the  fact  that  the  transportation  charges  from  the  Pacific  coast  to  the 
principal  grain  markets  are  relatively  higher  than  from  most  of  the  other  wheat-growing  regions 
of  the  world.  While  the  wheat  production  has  declined,  the  amount  of  California  wheat  consumed 
at  homo  and  in  the  neighboring  States  has  increased  with  the  growth  of  population,  and  the  con- 
sequence has  been  lighter  foreign  shipments  than  were  formerly  made.  Twenty  years  ago  wheat 
raising  was  the  most  attractive  industry  of  the  State,  but  since  then  the  crops  of  the  State  have 
become  diversified,  the  great  wheat  farms  are  being  divided  up,  and  single-crop  agriculture  on 
an  extensive  scale  has  to  some  extent  given  way  to  more  intensive  cultivation  of  smaller  farms 
devoted  to  the  production  of  several  crops. 

The  wheat  crop  of  California  is.  however,  a  large  and  valuable  one  at  the  present  time,  and 
will  probably  continue  to  bo.    It  is  quite  possible  that  licttor  methods  of  culture,  the  use  of 
fertilizers,  mid  the  ability  to  reach  Atlantic  markets  more  cheaply  will  largely  increase  the  future 
wheat  production  of  the  "State. 
Ms 
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California  harley  is  of  excellent  quality  and  is  being  exported  in  increasing  quantity  to  Eng- 
land, where  it  is  in  demand  for  brewing  purpose*.  The  barley  of  California  can  meet  the  compe- 
tition of  other  regions  of  production  more  easily  than  the  wheat  can,  and  cheaper  transportation 
charges  would  enable  the  State  to  increase  largely  the  sales  of  this  cereal  in  foreign  countries  and 
the  brewing  centers  in  the  central  and  eastern  parts  of  the  United  States. 

Corn  and  oats  arc  not  grown  to  much  extent  in  California,  barley  being  used  instead  of  them 
for  feeding  stock.  Corn  and  oats  will  not  Ik*  exported  from  California  after  the  canal  has  been 
opened,  but  a  small  quantity  of  tbem  may  lie  imported  from  the  eastern  half  of  the  United  States. 

California  lias  both  an  import  and  export  trade  in  lumber.  The  exports  by  sea  are  compar- 
atively light,  being  only  23,041,058  feet  in  1899,  and  are  sent  mainly  to  Europe,  Australia, 
Mexico,  and  Central  America,  less  than  one-third  of  the  shipments  l>eing  to  Europe  and  the 
eastern  United  States.  Although  the  annual  output  of  the  California  sawmills  is  about 
600,000,000  feet,  the  State  is  a  large  buyer  of  lumber  for  use  at  home  and  for  sale  in  the  moun- 
tain States  east  of  her.  About  200,000.000  feet  of  lumber— two-thirds  of  Washington's  maritime 
shipments — are  sent  annually  from  Puget  Sound  to  California. 

The  Sierras  of  California  are  well  wooded  with  pines,  spruce,  and  cedar,  and  the  redwood 
forests  extend  along  the  coast  from  Oregon  south  half  the  length  of  the  State.  The  redwood 
lumber  is  much  in  demand  in  Atlantic  countries,  and  in  the  future  will  probably  l>c  exported 
more  largely  than  at  present  The  costs  of  shipping  lumber  by  the  sailing  vessels  which  now 
carry  the  traffic  have  averaged  about  65s.  (IJSlo.S5)  per  ton  from  the  Pacific  coast  to  Europe  dur- 
ing the  past  ten  years.  During  the  past  two  years,  1899-1900,  the  charges  have  been  even 
higher,  on  account  of  the  scarcity  of  snips.  By  way  of  an  isthmian  canal  the  rates  for  large 
cargoes  would  not  need  to  be  more  than  half  the  average  charges  of  the  past  to  the  eastern 
United  States  and  to  European  ports. 

In  the  production  of  fruits,  nuts,  and  wine,  California  has  reached  a  position  of  eminence, 
and  the  extensive  horticultural  interests  of  this  and  the  other  Pacific  coast  States  are  rapidly 
increasing  in  value  with  the  betterment  of  the  facilities  for  quick  transportation  in  refrigerator 
cars  to  the  Eastern  markets.  Formerly  nearly  all  the  excellent  fruit  of  the  West  was  dried  or 
canned  before  shipment,  but  now  a  large  part  of  it  is  marketed  as  green  fruit.  The  following 
figures  will  indicate  the  increasing  magnitude  of  the  business  of  selling  our  west  coast  fruit  in  the 
central  and  eastern  parts  of  the  L  nitea  States  and  in  Europe.  lu  1895,  4,568  cars  of  green  decid- 
uous fruit  were  shipped  from  California  to  the  Eastern  cities,  and  in  1899,  9,694  carloads  were 
sent.  Efforts  are  being  made  to  ship  the  Western  green  fruits  to  Europe,  42  carloads  having  been 
shipped  from  California  in  1896,  58  in  1897,  42  in  1898,  and  123  in  1899.  The  citrus-fruit  ship- 
ments average  15,000  cars  a  year  from  California  to  our  Eastern  markets.  Western  dried  and 
canned  fruits  find  a  ready  and  increasing  market  in  Europe.  There  were  8,692  carloads  of  dried 
fruit  shipped  out  of  California  in  1899,  almut  20  j>er  cent  of  which  went  to  Europe.  The  growth 
in  the  sales  of  California  canned  fruit  in  Europe  has  been  especially  rapid.  In  1894  there  were 
85,817  cases  sent  to  England,  whereas  in  1899  over  half  a  million  cases  were  shipped 

The  production  of  nuts,  raisins,  and  olives  has  reached  large  proportions.  California  raised 
14,000.000  pounds  of  almonds  in  1899 — one-third  the  total  large  consumption  in  the  United  States. 
The  California  raisin  crop  is  from  70,000,000  to  100,000,000  pounds  a  year,  the  shipments  out  of 
the  State  being  3,600  carloads  in  1899.  California  olive  oil  is  now  being  sold  in  many  parts  of 
the  United  States. 

The  foregoing  figures  refer  particularly  to  California,  hut  the  development  they  indicate  is 
typical  of  all  the  Pacific  States.  California  preceded  Oregon  and  Washington  in  the  develop- 
ment of  her  horticultural  industries,  but  these  two  States  have  latterlv,  with  the  increase  in  their 
population  and  the  formation  of  better  railway  connections  with  the  East,  )»een  making  the  val- 
ley of  the  Columbia  Kiver  and  its  tributaries  a  section  of  large  production  and  exportation  of 
fruit.  Although  fruit  is  a  commodity  with  a  relatively  high  value  for  its  bulk,  it  is  also  an 
article  the  consumption  of  which  is  most  readily  stimulated  by  a  reduction  in  price.  The  pro- 
duction of  fruits  and  other  horticultural  products  is  capable  of  being  largely  increased  in  Cali- 
fornia and  the  other  Pacific  coast  States.  If  cheaper  tninsj>ortation  can  l»e  secured  forhorticultural 
products  from  the  Pacific  coast  to  the  Eastern  United  States  and  Europe,  the  production  and  con- 
sumption of  fruits  will  expand.  The  figures  of  present  shipments  indicate  that  fair  progress  is 
In'ing  made  in  reaching  our  Eastern  market*,  but  what  has  thus  far  been  accomplished  is  reported 
to  be  but  a  good  beginning. 

The  shipment  of  fruit  long  distances  will  always  Iks  made  to  a  large  extent  by  rail.  There 
is,  however,  no  doubt  about  the  ability  of  the  isthmian  canal  route  to  reduce  the  costs  of  ship- 
ping canned  and  dried  fruits  from  the  Pacific  coast  to  our  Eastern  States  and  Europe.  It  is  pcr- 
lmp.»  uncertain  whether  green  fruits  will  be  largely  shipped  bv  the  canal  route  instead  of  by  rail. 
Mot  varieties  of  green  fruit,  however,  can  be  successfully  shipped  by  water,  provided  proper 
arrangements  for  refrigeration  are  made,  and  provided  the  market  permits  of  regular  cargo  or 
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large  berth  shipments.  Whether  the  water  route  will  be  used  for  the  .shipment  of  green  fruits 
or  not  will  depend  upon  the  size  of  the  market  and  the  arrangements  for  prompt  distribution 
among  retail  buyers.  If  the  market  is  large,  enough  nnd  well  organized,  shipments  will  probably 
be  made  in  vessels  especially  equipped  for  the  service. 

The  production  and  shipment  of  California  wine  is  such  an  important  industry  that  it  culls 
for  special  discussion  in  considering  the  industrial  effects  which  the  isthmian  canal  will  produce. 
In  1807  no  less  than  34,0h0,0oo  gallons  of  wine  were  manufactured  in  California,  the  production 
having  doubled  in  a  decade.  Since  1«97  the  amount  made,  has  fallen  off,  because  of  tho  ravages 
of  the,  phylloxera,  but  the  decline  will  probably  be  only  temporary.  Varieties  of  resistant  stocks 
are  being  planted  that  are  not  subject  to  the  attack  of  the  insect,  and  there  is  every  reason  to 
suppose  that  the  amount  of  wine  produced  in  the  future  will  more  than  equal  the  figures  of  the 
past. 

Wine  is  mainly  shipped  in  casks,  and  is  a  kind  of  freight  adapted  equally  well  to  shipment 
by  rail  or  by  vessel,  ana  at  the  present  time  shippers  arc  making  use  of  both  means  of  transpor- 
tation. In  1800  California  shipped  by  sen  to  the  Kastern  States,  most  of  it  being  consigned  to 
the  port  of  New  York,  13,373  tons  of  wine.  To  Europe  570  tons  were  sent  direct.  Doubtless  a 
part  of  that  consignment  to  New  York  was  exported  to  Europe.  Shipments  to  Europe  and  the 
eastern  part  of  the  United  States  are  partly  direct  by  way  of  the  Panama  Railroad  and  in  part 
around  South  America.  Some  of  the  585  tons  sent  to  "Mexico  crossed  the  Isthmus.  During  this 
same  year  the  shipments  of  wine  by  rail  from  the  State  were  64*590  tons,  tho  amounts  sent  by 
rail  being  between  four  and  live  times  the  total  cargoes  sent  by  water  to  Atlantic  ports.  In 
addition  to  the  wine,  there  were  shipped  by  rail  3,51*0  tons  of  brandy  and  1,475  tons  of  4"  wine 
and  brandy  not  segregated. "  The  brandy  shipments  by  water  amounted  to  340  tons.  Under  the 
present  conditions  of  expensive  transportation  a  fair  beginning  has  been  made  in  the,  exportation 
of  California  wine  to  Atlantic  countries,  but  it  is  certain  that  the  wine  production  of  the  State 
can  be  largely  increased  with  the  more  favorable  conditions  of  competition  that  would  result  from 
lowering  the  expenses  of  reaching  markets. 

Among  the  other  industries  of  California  are  those  of  fishing,  mining,  and  grazing.  These 
industries  being  common  to  all  the  Pacific  coast  States,  they  will  be  considered  later  in  connection 
with  the  discussion  of  the  relation  of  the  canal  to  the  industries  of  Oregon  and  Washington. 

THE  CANAL  AND  THE  LUMBER  AND  GRAIN  INDUSTRIES  OF  OREGON  AND  WASHINGTON. 

The  manufacture  of  lumber,  the  raising  of  grain,  and  the  catching  and  packing  of  fish  are 
industries  of  prime  iuqwrtance  in  lioth  Oregon  and  Washington.  The  growth  of  fruit,  particu- 
larly in  Oregon,  and  the  mining  of  coal  in  Washington  are,  industries  of  secondary  but  increasing 
rank.  The  commerce  of  this  section  of  the  United  States  centers  at  Portland  and  in  the  cities  on 
Puget  Sound. 

The  supply  of  timber  in  Oregon  and  Washington  is  so  abundant  and  of  such  excellent  quality 
that  the  amount  of  lumber  marketed  is  fixed  entirely  by  the  costs  of  transportation  to  the  distant 
markets  of  the  Orient,  and  particularly  of  the  north  Atlantic.  It  is  estimated  by  tho  United 
States  Geological  Survey  that  tho  forests  of  Washington  now  contain  about  115,000,000,000  feet  of 
merchantable  lumber.  In  the  four  northwestern  counties  of  Oregon  there  are  said  to  be  l.xoo.oOO 
acres  of  standing  timber,  containing  between  fifty  and  sixty  billion  feet  of  lumber.  These  esti- 
mates may  not  be  accurate,  but  thev  serve  to  show  the  magnitude  of  the  forest  resources  from 
which  Washington  and  Oregon  will  draw  traffic  for  an  isthmian  canal. 

Exports  of  lumber  from  the  Pacific  coast  of  the  United  States  and  British  Columbia  are  now 
made  to  the  countries  of  the  Pacific,  and  a  limited  amount  takes  the  long  voyage  around  the  Horn. 
In  1899  our  three  Pacific  coast  States  shipped  13,354,000  foet  to  Europe,  5.140.000  feet  to 
Argentina,  and  15,944,000  feet  to  South  Africa. 

Although  western  Europe  and  the  eastern  coast  of  the  United  States  would  )>e  the  largest 
markets  for  Pacific  coast  lumber  if  the  costs  of  transportation  were  not  so  heavy,  the  present 
difficulty  of  shipping  lumber  from  the  Pacific  to  the  Atlantic  is  such  that  California  usually  sends 
to  Europe,  w  here  the  demand  for  redwood  would  he  large  if  the  price  were  lower,  but  one-fourth 
to  one  one-third  of  her  foreign  exports  of  lumber.  There  were  422,21 1,000  feet  of  lumber  shipped 
by  sea  from  Washington  in  1S1»9.  California  usually  takes  GO  per  cent  of  the  whole  amount  and 
ltawaii  one-sixth.  After  these  countries  comes  Australia,  then  South  Africa,  Asia,  Africa, 
Europe,  and  the  east  coast  of  the  United  States.  The  shipments  to  Europe  and  our  east  coast  aro 
chiefly  spars  for  ships,  while  South  Africa  buys  bridge  material  and  other  choice  lumber.  The 
opening  of  an  isthmian  canal  would  reduce  by  about  50  percent  the  freight  costs  of  marketing 
our  west-coast  lumber  in  Atlantic  countries,  and  this  reduction  in  freight  expenses  would  add  a 
corresponding  amount  to  the  value  of  all  that  part  of  the  Pacific  coast  lumber  lor  which  there  is  a 
demand  in  these  countries. 
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All  three  of  our  Pacific  coast  States  arc  heavy  exporters  of  wheat.  The  total  amount  pro- 
duced in  the  three  States  in  1899  was  77,404,000  bushels,  a))out  one-seventh  of  the  total  production 
of  the  United  States  for  that  year.  The  exports  to  Europe  were  17,896,719  bushels  of  wheat  and 
378,763  barrels  of  flour.  Counting  54  bushels  of  wheat  for  1  barrel  of  flour,  the  total  exports 
equaled  19,479,108  bushels  of  wheat.  To  South  Africa  l,5os,100  bushels  were  sent,  making  the 
total  shipments  to  the  Atlantic  nearly  21.000,000  bushels,  or  about  502,000  gross  tons.  In  addi- 
tion to  this,  838,094  bushels,  or  about  17,100  gross  tons,  of  barley  were  shipped  from  California 
and  Oregon  to  Europe. 

The  wheat  exports  from  our  west  coast  during  the  fiscal  year  ending  Juno  80,  1899,  wore 
unusually  light  on  account  of  the  shortage  in  the  crop.  During  the  previous  liscal  year  the  total 
exports  of  wheat  from  the  three  Pacific  States  to  EurojH',  including  flour  expressed  in  bushels  of 
wheat,  were  34,80!>,!t2l  bushels.  The  exports  of  wheut  and  flour  to  South  Africa  and  Brazil 
equaled  5,344,145  bushels.  Thus  in  1898  trie  total  exports  of  wheat  from  our  Pacific  coast  to  the 
Atlantic  were  40,214,066  bushels,  or  1,077,307  grass  tons.  The  barley  exports  of  1898  were 
5,028,747  bushels  from  San  Francisco  and  250,792  bushels  from  San  Diego,  a  total  of  5,879,539 
bushels,  or  125, H18  gross  tons.  The  total  gross  tonnage  of  these  wheat  and  barley  shipments  to 
the  Atlantic  during  the  year  ending  .June  30,  1898,  were  1,203,125  gross  tons,  more  than  double 
the  tonnage  of  the  succeeding  year.  The  580,000  grogs  tons  exported  in  1899  could  have  been 
carried  in  65  steamers  of  4.0<M)"tons  net  register.  To  have  carrion  the  1,203,125  gross  cargo  tons 
of  grain  shipped  around  the  Horn  in  1898  would  have  required  135  steamers  of  4,000  tons  net, 
and  that  vessel  tonnage,  540,(100  tons  net  register,  more  nearly  represents  the  average  annual 
requirements  of  the  Pacific  coast  grain  shippers  than  does  the  tonnage  of  1899. 

At  the  present  time  this  grain  goes  around  the  Horn  in  sailing  vessels  averaging  about  1,800 
tons  register.  After  the  isthmain  canal  has  been  opened  the  ship  used  will  doubtless  be  a  steamer 
of  not  less  than  double,  and  probably  three  or  four  times,  the  size  of  the  sailing  vessels  now 
employed.  The  freight  rates  now  vary  from  So. 50  to  over  $10  per  long  ton — from  15  to  20  cunts 
a  bushel — depending  ui>on  the  available  supply  of  ships.  A  steamer  of  large  dimensions  could 
doubtless  carry  the  grain  by  way  of  a  canal  from  our  west  coast  to  Europe  for  10  cents  a  bushel — 
$3.73  a  gross  cargo  ton — and  jmy  from  that  freight  receipt  $1  per  register  ton — less  than  50  cents 
per  cargo  ton — for  canal  tolls. 

THK  WEST-COAST  FISHERIES. 

The  fisheries  of  the  Pacific  coast  constitute  an  important  industry  that  gives  rise  to  the 
exportation  of  a  large  volume  of  valuable  freight.  The  salmon  pack  of  Alaska,  British  Columbia, 
ana  our  west  coast  in  1899  amounted  to  3,138,040  cases,  each  containing  48  1-pound  cans.  Three- 
fifths  of  this  was  peeked  in  Alaska  and  British  Columbia,  and  two-fifths  in  Washington  and 
Oregon.  A  package  of  4S  pounds  of  salmon  weighs  70  pound.*,  and  3,138,040  cases  would  occupy 
80, 000  measurement  tons  of  40  cubic  feet  each.  It  would  require  about  twenty  fully  loaded 
vessels  of  2,000  net  register  tons  each  to  carry  the  freight. 

The  shipments  of  salmon  to  the  Eastern  part  of  the  United  States  and  to  Europe  arc  heaw, 
both  from  British  Columbia  and  from  San  Francisco.  From  San  Francisco  the  shipments  by  sea  m 
1899  to  our  Eastern  States  were  201,083  cases,  valued  at  $1,157,608.  The  total  ocean  shipments 
from  our  Pacific  ports  (mainly  from  San  Francisco)  to  foreign  countries  east  of  the  Horn  in  1899 
were  21,014,989  pounds,  or  437,801  cases,  which  would  amount  to  11,008  measurement  tons  of  40 
cubic  feet.  At  the  present  time  these  salmon  exports  by  sea  are  shipped  in  English  sailing  ves- 
sels around  the  Horn,  and  the  business  is  handled  mostly  by  English  houses. 

In  addition  to  the  ocean  shipments  of  salmon,  there  are  fresn  salmon,  halibut,  and  other  kinds 
of  fish  shipped  east  by  rail.  The  American  consul  at  Vancouver  reports  that  one  company 
'"takes  in  the  open  sea  to  the  north  of  Vancouver  from  a  million  to  a  million  and  a  half  pounds 
of  halibut  each  year.  The  halibut  steamers  bring  the  fish  to  Vancouver,  where  they  are  packed 
in  ice  and  shipped  to  Boston."' 

THK  HOPS,  WOOL,  AND  MINERAL  INIHWKIKS  OF  THK  PACIFIC  COAST. 

The  three  States  under  consideration  produce  three-fourths  of  all  the  hops  grown  in  the 
United  States,  and  a  large  share  of  the  Western  hops  is  shipped  to  our  own  and  European 
consumers.  The  production  of  hops  in  the  Western  States  can  be  much  increa.sed  whenever  the 
market  conditions  warrant  a  larger  output.  At  the  present  time  but  a  small  share  of  the  hops  is 
shipped  east  to  our  own  or  foreign  countries  by  water,  and  our  west  coast  is  compelled  to 
compete  with  European  growers  and  under  the  limitations  imposed  by  expensive  transportation. 

The  Pacilic  coast  States  and  the  neighboring  common  wealths  of  the  Cordilleran  Plateau 
supply  the  woolen  mills  of  the  Eastern  States  witu  a  lurge  part  of  the  filler  the}-  require.  Only 
a  part  of  the  wool  would  be  shipped  through  the  canal,  but  the  freight  on  the  large  part  of  that 
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shipper!  by  rail  from  points  west  of  the  one  hundred  and  fifth  meridian  would  lie  affected  by  the 
isthmian  waterway. 

The  princijml  mining  industry  of  the  Pacific  States  at  the  present  time  is  that  of  gold. 
Some  copper  is  mined  and  u  variety  of  other  minerals  in  small  quantities.  The  effect  of  a  canal 
upon  them  could  hardly  be  important.  Mining  machinery  would  bo  obtained  somewhat  cheaper, 
and  the  canal,  by  promoting  immigration  aud  more  rapid  settlement  in  the  West,  might  provide 
the  mining  companies  with  a  large  and  a  cheaper  supply  of  labor. 

RKKKCT  OK  THE  CANAL  UPON  TIIK  TKADK  UK  WKST-COAST  PORTS. 

The  general  effect  of  the  canal  upon  the  people  of  the  Pacific  coast  will  be  that  of  enabling 
them  to  buy  cheaper  and  sell  dearer  and  to  carry  on  a  larger  trade  with  the  people  of  their  own 
and  foreign  countries.  The  manner  in  which  the  seaports  of  the  west  coast  will  share  in  this 
larger  trade  constitutes  an  inquiry  of  local  and  general  interest.  San  Francisco  is  the  centrally 
located  port  and  has  a  harbor  of  great  natural  excellence.  Formerly  that  city  controlled  nearly 
all  our  Pacific  coast  trade,  and  in  the  fiscal  year  1809-1900  about  67  per  cent  of  the  foreign 
commerce  of  the  Pacific  ports  was  handled  through  San  Francisco.  The  trade  of  San  Francisco, 
however,  has  averaged  but  little  more  during  the  past  five  years  than  it  averaged  during  the  pre- 
ceding quinquennial  period.  The  value  of  the  imports  of  the  five  years  ending  in  June,  19of>, 
shows  a  gain  of  124  per  cent  over  the  total  for  the  preceding  five  years,  while  the  exports  show  a 
decline  of  II  per  cent.  The  other  important  ports  of  the  Pacific  coast,  with  one  exception,  have 
had  an  increase  in  both  imports  and  exports,  and  in  the  case  of  the  Puget  Sound  section  the 
growth  of  foreign  trade  has  l>ccn  especially  rapid. 

The  resources  of  the  country  about  Puget  Sound  have  been  much  developed  during  the  past 
decade,  and  the  transcontinental  railways  reaching  the  Sound  have  both  increased  the  facilities 
for  land  transportation  and  have  placed  in  service  trans-Pacific  steamship  lines  bv  means  of  which 
they  are  able  to  make  through  shipments  between  interior  points  in  the  I  nited  States  and 
the  Orient.  There  is  one  line  from  San  Francisco  to  the  Orient  operated  in  connection  with  a 
railway  company — the  Pacific  Mail  Steamship  Company ;  but  from  Puget  Sound  there,  arc  three 
steamship  linos  operated  by  the  transcontinental  railway  companies.  The  consequence  has  been  an 
increase  in  the  foreign  trade  of  the  L'nited  States  customs  district  of  Puget  Sound  from  $0,200,450 
in  1890-01  to  135,061,070  in  1899-1900.  During  the  past  five  years  the  total  exports  from  the 
Puget  Sound  customs  district  were  146  percent  greater  than  the  exports  for  the  preceding  period 
of  equal  length.    The  total  imports  show  a  gain  of  about  500  per  cent. 

In  the  case  of  Portland,  or  the  customs  district  of  Willamette,  the  growth  ha->  been  less 
rapid,  a  comparison  of  the  totals  of  the  two  quinquennial  periods  showing  a  gain  of  00  per  cent 
in  exports  aud  38.0  per  cent  in  imports.  In  the  foreign  trade  of  San  Diego  the  exports  of  the 
last  hve  years  are  nearly  treble  those  of  the  preceding,  nut  the  imports  have  fallen  off  17  percent. 

The  foregoing  figures  indicate  that  with  the  exception  of  Puget  Sound,  where  there  has  been 
very  rapid  increase,  and  Portland,  where  the  growth  has  been  moderately  large,  the  maritime 
foreign  trade  of  our  west  coast  has  not  developed  greatly  during  the  past  decade.  The  opening 
of  the  isthmian  canal  may  1m;  expected  to  increase  the  ocean  commerce  of  the  Pacific  coast  section 
as  a  whole  and  enable  the  southern  seaports  to  make  a  better  showing,  as  compared  with  the 
northern,  than  they  have  been  making  in  tho  past  decade.  ' 

San  Diego,  Los  Angeles,  and  also  San  Francisco  will  not  only  have  a  bettor  route  to  the 
Atlantic  than  thev  now  possess,  but  will  have  the  advantage  of  being  convenient  ports  of  call  for 
vessels  engaged  in  the  coasting  trade  between  our  two  seaboards  and,  to  some  extent,  for  the 
veasels  plying  between  Atlantic  and  Oriental  ports  through  the  canal.  The  short-distance  or 
great-circle  route  between  the  American  isthmus  and  Japan  and  China  runs  close  to  the  coast  of 
the  United  States,  and.  with  the  exception  of  those  vessels  that  desire  to  call  at  the  Hawaiian 
Islands,  this  route  will  be  the  one  naturally  taken  by  vessel  to  and  from  the  Orient.  This 
great-circle  route  will  also  have  the  advantage  of  enabling  steamers  to  coal  on  the  west  coast  of 
the  L'nited  States,  or  at  Vancouver,  where  satisfactory  steaming  coal  can  be  secured  comparatively 
cheaply.  Vessels  bound  for  the  Fast  will  be  obliged  to  run  against  opposing  winds  and  currents, 
but  this  disadvantage  will  probably  be  more  than  offset  by  the  shortness  of  the  route  and  by  the 
coaling  facilities. 

How  will  the  canal  affect  the  maritime  commerce  of  ports  as  far  north  as  Portland  and  Puget 
Sound  '.  If  the  industrial  analysis  made  in  the  preceding  pages  is  accurate  there  will  be  a  large 
increase  in  the  exportation  of  agricultural  and  forest  products.  These  northern  ports  will  also  be 
the  natural  gateways  for  a  large  share  of  the  export  trade  of  Idaho,  Montana,  and  Wyoming, 
and  for  a  portion  of  the  commerce  of  Hritish  Columbia.  It  would  seem  certain  that  the  canal 
will  enlarge  the  export  business  of  the  northern  Pacific  porta. 

The  canal  doubtless  will  secure  some  import  business  that  would  otherwise  l>e  turned  over  to 
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the  transcontinental  railways  at  Puget  Sound  points  and  at  other  more  southerly  Pacific  porta, 
but  a  study  of  the  through  business  ROW  Is-ing  done  hy  the  transcontinental  railroad*  shows  it  to 
be  of  small  amount,  so  small  that  the  canal  would  not  have  to  create  a  large  tonnage  of  new  t  raffic 
for  the  railways  to  cover  what  it  could  divert  from  the  roads.  A  discussion  of  the  transconti- 
nental mil  way  traffic  may  bo  found  in  Chapter  X  of  this  report. 

There  are  two  forces  that  will  favor  l'uget  Sound  as  a  gateway  for  imports  from  Japan  and 
the  Continent  of  Asia.  Vessels  on  their  eastward  voyage  across  the  northern  Pacific  along  the 
great-circle  route  for  the  southern  Pacific  porta  of  the  United  States,  or  for  the  American  isth- 
mus, will  add  only  about  500  to  600  nautical  miles  to  their  voyage  by  calling  at  Puget  Sound. 
Under  those  conditions  it  would  seem  that  Puget  Sound  points  would  naturally  become  important 
centers  for  the  distribution  of  Japanese  and  Asiatic  goods.  Hut  in  nddition  to  being  near  to  the 
ocean  highway,  along  which  a  largo  quantity  of  Imports  will  travel,  the  Puget  Sound  ports  will 
be  able  to  supply  steamers  with  coal.  The  coal  obtainable  in  these  ports  will  be  required  by  the 
vessels  engaged  in  the  commerce  of  the  north  Pacific,  and  this  fuel  supply  will  give  to  Washing- 
ton and  British  Columbia  the  possession  of  a  magnet,  that  will  attract  commerce  with  great  force. 
That  region  is  now  deriving  from  its  coal  much  assistance  in  the  development  of  its  commerce; 
the  opening  of  a  canal  will  inaugurate  commercial  conditions  on  the  Pacific  that  will  enhance 
rather  than  lessen  the  efficiency  of  Puget  Sound  coal  as  an  agency  for  the  promotion  of  commerce.. 

In  this  discussion  of  the  relation  of  an  isthmian  canal  to  the  industries  and  commerce  of  the 
Pacific  coast  States,  only  the  larger  industries  of  the  section  have  been  considered.  The  business 
activities  here  dealt  with  aro  concerned  mainly  with  the  production  of  food  and  the  raw  materials 
of  manufacture.  The.  fisheries  and  horticultural  business  of  our  Western  States  require  a  con- 
siderable amount  of  auxiliary  manufacturing  for  local  purposes;  but.  with  the  exception  of  lumber 
and  flour  and  a  small  amount  of  leather,  the  Pacific  coast  manufactures  but  little  for  export.  This 
will  be  characteristic  of  the  section  for  some  time  to  come,  although  the  use  of  the  Puget  Sound 
coal,  and  the  petroleum  oil  of  southern  California,  and  the  application,  by  means  of  electricity, 
of  the  abundant  water  power  of  California  to  industrial  purposes  will  make  possible  a  greater 
diversification  of  industry  than  has  yet  been  accomplished. 

The  most  general  statement  that  can  lie  made  of  the  effect  which  an  isthmian  canal  will  have 
on  the  Pacific  coast  is  that  the.  waterway  will  enable  that  section  to  meet  more  easily  and  success- 
fully the  growing  competition  of  those  countries  whose  similar  productions  make  them  commercial 
rivals  of  our  Western  States.  Argentina  is  a  large  and  growing  cxixirter  of  grain,  wool,  and 
hides;  but  it  possesses  all  the  requisites  of  successful  horticulture,  and  just  as  our  Western  States 
have  done,  so  will  Argentina  become  a  large  producer  of  fruits  and  wine,  both  for  domestic  and 
foreign  markets.  Much  the  same  development  may  safely  be  predicted  of  South  Africa  and 
Chile.  Without  an  isthmian  canal  our  west  coast  will  have  increasing  difficulty  in  meeting  the 
competition  of  these  rival  sections. 


Chapter  VI. 


THE  COAX  SUPPLY  FOR  THE  COMMERCE  AND  COUNTRIES  OF  THE  PACIFIC — THE  CANAL 
AND  THE  COAL  TRADE  OF  THE  UNITED  STATES. 

Abundant  mid  chenp  coiil  and  iron  are  resources  fundamental  to  highly  diversified  industries 
and  an  extensive  domestic  and  foreign  commerce,  and  their  importance  increases  rather  than 
diminishes  with  the  development  of  the  economic  organization  of  society.  Whatever  affects  these 
resources  and  the.  activities  directly  connected  with  them  strengthens  or  weakens  the  foundation 
upon  which  the  industrial  ami  commercial  supei-structure  of  society  is  based.  Coal  has  become 
the  almost  universal  fuel  force  of  manufacturing  and  commerce;  and  except  in  that  limited  field 
where  electricity  generated  by  water  power  can  be  utilized  it  is  the  motive  power  of  business 
activitv.  It  more  than  any  other  factor  determines  where  most  industries  shall  be  located,  and 
the  price  of  coal  is,  at  the  present  time,  not  only  determining  which  sections  within  each  country 
shall  succeed  most  largely,  but  it  is  also  deciding  which  of  the  industrially  resourceful  and  well- 
equipped  nations  of  the  world  is  to  achieve  the  highest  measure  of  economic  success. 

If  the  abundant  supply  of  coal  in  the  eastern  lialf  of  our  country  is  available  for  export  at  a 
moderate  cost,  it  will  tend*  to  increase  the  use  of  the  isthmian  canal  by  the  merchant  marine  of 
our  own  and  foreign  countries,  to  facilitate  the  development  of  the  commerce  of  the  Pacific,  and 
to  enhanco  the  industrial  changes  that  may  bo  wrought  by  the  waterway  on  the  west  coast  of 
South  America  and  North  America  as  far  north  as  southern  California.  With  the  exception  of 
the  coal  beds  of  the  section  of  country  adjacent  to  Puget  Sound  in  Washington  and  British 
Columbia,  there  are  as  vet  no  large  and  valuable  coal  supplies  on  the  entire  west  coast  of  the 
Americas  available  for  the  vessels  engaged  in  the  commerce  of  the  Pacific  or  for  the  fuel  which 
future  industrial  development  will  require.  There  arc  coal  deposits  in  northern  Mexico,  northern 
Peru,  and  southern  Chile,  and  there  are  petroleum  fields  in  Peru.  These  several  sources  of  fuel 
may  possibly  become  valuable  for  the  commerce  and  industry  of  the  Pacific  coast  generally,  but 
what  has  thus  far  been  accomplished  in  connection  with  these  fields  would  hardly  warrant  one  in 
expecting  them  to  become  of  much  more  than  local  importance.  Probably  during  the  early  years 
of  the  use  of  the  canal,  and  possibly  for  many  years,  the  west  coast  of  America  from  California 
south,  and  the  coaling  stations  of  the  Pacific  generally,  will  draw  their  supply  from  other  than 
Mexican  and  South  American  sources. 

The  routes  followed  by  steamers  is  determined,  when  a  choice  is  possible,  almost  as  much  by 
coal  costs  as  by  distances.  The  larger  share  of  the  world's  ocean  commerce  originates  or  ends  in 
the  countries  about  the  North  Atlantic,  and  a  large  share  of  the  North  Atlantic  trade  with  the 
nations  of  the  Pacific  will  have  tho  choice  of  the  Suez  and  American  canal  routes.  For  a  part  of 
this  Atlantic-Pacific  trade  the  Suez  route  will  lie  shorter,  and  for  another  portion  the  American 
route  will  have  an  advantage  in  distance.  The  route  chosen  will,  to  some  extent,  depend  upon 
the  relative  cost  of  coal  at  the  stations  along  the  respective  routes.  This  is  equivalent  to  saving 
that,  in  the  competition  of  the  two  canals  for  the  traffic  five  to  choose  between  the  two  water- 
ways, the  route  will  be  more  successful  that  can  furnish  vessels  with  the  cheaper  coal,  unless  a 
disparity  in  toll  charges  and  the  chances  for  securing  and  delivering  cargo  at  intermediate  ports 
■should  be  sufficient  to  offset  the  advantage  of  cheaper  fuel. 

An  abundant  supply  of  good  coal,  obtainable  at  moderate  prices  in  the  coaling  stations  of  the 
Pacific,  in  addition  to  the  commercial  and  industrial  benefits  conferred,  will  be  of  advantage  to 
our  Navy,  tiecausc  of  the  necessity  of  our  maintaining  a  number  of  naval  vessels  on  that  ocean. 
The  efficiency  of  a  naval  squadron  is  even  more  dependent  than  that  of  a  merchant  fleet  upon  an 
adequate  and  sure  supply  of  good  coal,  and  whatever  will  increase  and  cheapen  the  coal  supply 
of  the  Pacific  will  enable  the  United  States  to  protect  its  commercial  and  colonial  interests  with 
fewer  risks  and  less  expenditure. 

SOURCES  FROM  WHICH  THE  GOAL  CONSUMED  OX  THE  PACIFIC  18  NOW  OBTAINED. 

The  Pacific  States  of  the  United  States  are  not  only  unable  to  export  much  coal,  but  are, 
with  the  exception  of  the  State  of  Washington,  obliged  to  import  large  quantities.    The  fuel 
required  by  the  steamers  on  the  Pacific  Ocean  and  for  industrial  purjioses  by  the  countries  in  and 
adjacent  to  the  Pacific  Ocean  is  practically  all  supplied  by  other  countries  than  our  own.    In  1899 
544 
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wo  sent  a  small  amount  of  coal  for  the  first  time,  54,000  tons,  to  the  British  East  Indies,  and  leas 
than  2,000  tons  to  the  Dutch  East  Indies.  This,  however,  was  due  to  unusual  conditions,  and 
does  not  indicate  the  probable  beginning  of  coal  exports  to  the  East  Indies.  For  several  years 
we  have  sent  a  little  coal  to  the  Hawaiian  Islands,  probably  as  ballast,  and  in  1898  our  shipments 
to  the  Hawaiian  and  Philippine  Islands  reached  16,580  tons,  and  in  1S99,  80,200  tons.  N'early 
all  of  this  tonnage,  however,  can  probably  be  accounted  for  by  the  military  operations  which  we 
carried  on  in  the  East  after  the  Bpring  of  181)8. 

Washington,  our  only  Pacific  State  having  a  surplus  of  coal,  produced  2,000,000  tons  in 
1899,  the  output  having  doubled  since  1893.  The  larger  part  of  this  coal  is  consumed  locally, 
some  of  it  is  used  by  tne  steamers  calling  at  Puget  Sound  ports,  and  California  imports  about 
400,000  tons  annually. 

The  State  of  Oregon  has  coal  mines  of  minor  importance,  but  which  may  possibly  be  so 
developed  as  to  enable  that  State  to  supply  a  part  of  it*  own  fuel  needs.  In  1898  the  output  of 
the  Oregon  mines  was  but  52,000  tons,  and  the  statistics  for  the  last  ten  years  do  not  reveal  any 
tendency  toward  the  increased  output.  However,  there  are  said  to  be"  veins  in  Oregon  which 
are  expected  to  yield  considerable  quantities  of  low-grade  bituminous  coal  in  the  future. 

British  Columbia  has  well-developed  coal  mines  on  Vancouver  Island,  and  veins  that  are 
probably  extensive  are  being  opened  up  on  the  mainland.  The  total  coal  production  of  Canada 
in  1898  was  4,172,655  tons;  ten  years  earlier  it  was  2,658,000  tons.  The  greater  part  of  the 
present  output  is  obtained  in  British  Columbia,  although  Nova  Scotia,  Quebec,  and  Ontario  all 
produce  limited  quantities. 

Regarding  the  coal  mines  of  Vancouver,  the  United  States  consul  at  Victoria  reports  that 
the  total  output  of  the  island  in  1898  was  1,117,915  tons,  and  for  1899, 1,606,251.  The  shipments 
to  foreign  countries  in  1898  were  765,961  tons,  and  in  1899,  769,091  tons.  San  Francisco  and  the 
southern  ports  of  California,  the  Hawaiian  Islands,  and  the  steamships  engaged  in  the  trade 
between  America  and  China  and  Australia  are  consumers  of  this  British  Columbia  fuel.  The 
imports  of  British  Columbian  coal  into  California  in  1899  amounted  to  652,926  tons,  which 
figures  represent  an  increase  of  50  per  cent  during  the  last  ten  years,  although  the  amount  of 
Biitish  Columbian  coal  imported  into  the  United  States  at  the  present  time  is  considerably  less 
than  it  would  be  had  not  the  coal  from  the  State  of  Washington  become,  available  for  tho* Cali- 
fornia trade.  The  constantly  increasing  use  of  petroleum  and  electricity  in  California  has 
probably  made  the  demand  for  coal  in  that  State  less  than  it  would  otherwise  have  been. 

At  the  present,  time  neither  the  State  of  Washington  nor  British  Columbia  is  furnishing 
any  considerable  amount  of  coal  to  the  coaling  stations  of  tho  Pacific  nor  sending  very  much 
coal  to  Pacific  countries  generally.  It  would  seem,  nevertheless,  that  the  supply  of  coal  in  thus 
section  of  the  United  States  and  Canada  was  large  enough  to  make  possible  the  development  of 
an  important  coal  export  business.  Although  a  Targe  part  of  the  coal  thus  far  discovered  and 
worked  is  either  lignite  or  low-grade  bituminous,  and  but  little,  if  any,  bituminous  coal  equal  to 
tho  best  bituminous  of  the  eastern  part  of  the  United  States  has  yet  Been  found,  the  best  coal  of 
Vancouver  and  the  State  of  Washington  is  satisfactory  for  steaming  purposes  and  is  now 
employed  for  both  industrial  and  commercial  uses.  There  is  no  genuine  anthracite  coal  mined 
in  this  district. 

For  many  years  Japan  has  been  developing  her  coal  mines,  with  the  result  that  the  total 
production  rose  from  1,402,000  tons  in  1886  to  5,080,000  tons  in  1896.  During  this  decade  tb* 
domestic  consumption  rose  from  726,000  tons  to  2,936,000  tons.  Thus,  while  tho  consumption 
grew  rapidly,  it  had  not  increased  so  fast  as  the  total  production,  and  Japan  was  able  to  increase 
her  exports  "during  the  decado  from  776,000  tons  to  2,144,000  tons.  Since  1896  the  coal  exports 
from  Japan  have  increased  largely.  The  tonnage  figures  for  the  recent  production  and  expor- 
tation are  not  available;  but  the  value  of  the  coal  exported  rase  from  11,545,801  ven  ($5,772,900) 
in  1897  to  15.168,799  yen  ($7,584,400)  in  1898.  Japan  supplies  a  large  quantity  of  coal  to 
steamers  engaged  in  the  oriental  trade,  and  also  sends  coal  to  Pacific  ports. 

Australia  is  a  eountrv  producing  a  moderate  but  increasing  amount  of  coal  of  good  quality, 
the  total  production  growing  from  4,179,000  tons  in  1888  to  6,813,000  tons  in  1898.  The  only 
colony  of  Australia  that  has  a  surplus  for  export  is  New  South  Wales,  whose  foreign  shipments 
in  1898  amounted  to  2,791,796  tons.  The  shipments  out  of  New  South  Wales  are  larger  than  the 
total  exportation  of  Australia,  which  fact  indicates  that  some  of  the  New  Sooth  \\  ales  exports 
were  to  other  Australian  colonies.  The  total  coal  imports  of  the  Australian  colonies  were 
1,000,000  tons,  and  two- fifths  of  this  amount  was  drawn  from  sources  outside  of  Australia. 
Australian  coal  is  at  the  present  time  distributed  quite  generally  throughout  the  Pacific,  the 
shipments  being  facilitated  by  the  cheap  transportation  available.  A  large  number  of  vessels 
leave  Australia  for  America  with  coal  a-s  ballast,  and  this  has  enabled  Australia  to  market  her 
coal  readily  in  Hawaii  and  in  both  North  and  South  America.  For  the  last  decade  California  has 
annually  procured  from  200.000  to  400.000  tons  of  Australian  coal,  and  Australia  and  Japan  are 
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at  the  present  time  supplying  the  linger  part  of  the  coal  to  be  found  in  the  tropical  and  southern 
sections  of  the  Pacific. 

Another  important  source  of  the  coal  used  in  the  Pacific  is  Great  Britain.  The  vessels  which 
carry  the.  grain.  Lumlier,  and  nitrates  of  the  west  coast  of  America  are  frequently  obliged  to  make 
the  outbound  voyage  from  Europe  in  ballast.  This  enables  Wales  to  compete  even  with  British 
Columbia  and  Washington  in  the  California  coal  trade.  A  part  of  the  coal  thus  imported,  a 
portion  of  which  is  Welsh  anthracite,  is  used  for  domestic  purposes.  The  continued  use  of 
British  coal  on  the  Pacific  is  due.  iu  part,  to  its  superior  quality  and  in  part  to  the  exceedingly 
cheap  transportation  which  the  coal  is  able  to  obtain. 

In  addition  to  the  coal  supply  mentioned  above,  California  annually  purchases  in  the  eastern 
part  of  the  United  States  a  limited  amount  of  anthracite.  There  is  also  brought  from  the  Eastern 
States  a  limited  quantity  of  high-grade  bituminous  coal  for  smithing  purposes.  This  anthracite 
and  smithing  coal  are  obtained  from  Pennsylvania  and  Maryland,  and  have  not  amounted  to 
50,000  tons  in  any  year  during  the  past  decade. 

The  foregoing  survey  of  the  principal  sources  from  which  the  coal  used  on  the  Pacific  is  now 
secured,  will  serve  to  .-how  that  tne  coal  fields  are  widely  scattered  and  are  by  no  means  so  pro- 
ductive as  those  in  the  eastern  part  of  the  United  States  or  in  Europe.  The* Australian,  Wash- 
ington. British  Columbia,  and  Japanese  coal  fields  are  all  capable  of  development,  but  the  increase 
in  their  output  will  be  only  moderately  rapid.  Much  is  said  hut  comparatively  little  is  known  in 
regard  to  the  coal  fields  of  China.  It  is  possible  that  within  the  next  decade  and  a  half  railroads 
will  have  been  constructed  from  the  Chinese  fields  to  the  seaboard  and  that  foreign  capital  will 
have  opened  up  the  Chinese  mines.  Should  that  take  place,  the  largest  future  coal  supply  for 
the  Pacific  will  be  China.  Unless  that  does  take  place,  however,  the  Pacific  coal  supply,  until 
the  isthmian  canal  has  been  constructed,  will  l>e  drawn  from  the  four  countries  mentioned*  above, 
unless  that  which  is  highly  improbable  should  occur-and  there  should  be  found  in  Mexico  and 
western  South  America  richer  fields  of  available  coal  than  are  now  known  to  exist. 


PCGTBT  SOUNO  COAL. 

The  proximity  of  the  coal  resources  of  Paget  Sound  to  Oregon  and  California,  and  their 
availability  for  the  use  of  the  steamers  engagecl  in  the  American-Asiatic  trade  of  the  North 
Pacific,  make  desirable  a  further  inquiry  into  the  quantity,  quality,  and  marketability  of  the  coal 
of  this  section. 

Although  the  Canadian  coal  production,  most  of  which  is  to  be  accredited  to  British  Columbia, 
was  only  4,172,655  tons  in  1X08  and  had  increased  only  a  little  over  1,000,000  tons  since  1890,  the 
reports  of  our  consuls  and  other  sources  of  information  indicate  the  existence  of  extensive 
deposits.  These  coal  IkhIs,  however,  are  not  especially  thick,  and  the  costs  of  mining  have  not 
been  so  low  as  in  the  great  coal-mining  regions  of  tho  world.  The  best  mines  yet  developed  are 
those  of  Vancouver  Island  and  Crows  Nest  Pass,  both  of  which  produce  a  fair  grade  of  bitumi- 
nous coal  from  which  coke  can  Ik?  made.  The  Crows  Nest  Pass  held,  at  the  eastern  edge  of  the 
Cordillera  Mountains,  near  the  Canadian  Pacific  Railway,  is  a  valuable  source  of  supply  for  the 
metal-mining  industries  of  the  mountain  district  and  for  the  section  of  the  country  just  east  of 
that  region,  nut  is  too  far  from  the  coast  to  be  marketed  profitably  at  tide  water.  The  Vancou- 
ver coal  is  favorably  located  for  transportation,  and  it  has  been  the  source  of  most  of  Canada's 
exports  of  the  mineral.  Most  of  the  foreign  sales  of  this  coal  have  been  in  the  United  States, 
where  it  has  competed  successfully  with  the  product  of  other  countries,  without  being  able,  how- 
ever, to  monopolize  the  market. 

The  coal  mines  of  the  State  of  Washington,  although  the  product  is  somewhat  inferior  to 
the  better  grades  of  the  British  Columbia  output,  have  been  developed  more  rapidly  than  have 
t  he  rival  Canadian  fields.  The  figures  of  production  remained  nearly  constant  at  about  1,000,000 
tons  from  lssb'  to  1X93,  but  for  the  five  years  ending  in  1809  there  was  a  rapid  growth,  the 
amounts  l>eing,  in  short  tons,  for  1885,  1,101.410;  1896,  1,195,504;  1897,  1,434,112;  1898, 
L,884,$71;  1*00,  2.020.260.  The  latest  report  of  the  United  States  Geological  Survey,  that  for 
1899,  says: 

Washington  is  the  only  one  of  the  Pacific"  coast  States  whose  coal  product  amounts  to  an  much  as  1  per  rent  of 
the  total  bituminous  output  of  tin-  United  States.  It  is  also  the  only  State  on  the  Pacific  coast  producing  tme  bitumi- 
nous coid,  the  entire  prrainct  of  California  and  Oregon  1  icing  lignite  or  brown  coals.  Some  of  the  Washington  coals 
are  true  coking  coals.,  over  50,000  tons  in  1SP9  being  made  into  coke.  Some  of  the  coal*,  produced  in  Washington 
approach  anthracite  in  character,  and  some  "natural  coke"  has  been  observed. 

These  fields  have  an  area  about  three  times  that  of  the  Pennsylvania  anthracite  beds,  but  are 
not  especially  rich  deposits  except  in  limited  and  scattered  areas.  Like  those  of  tho  Cordilleran 
Mountains  generally,  they  have  suffered  badly  by  the  irregular  fracturing  of  the  earth's  crust. 

As  regards  the  quality  of  the  Puget  Sound  coal  three  sources  of  information  may  be  drawn 
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upon  in  this  discussion — the  studios  of  the  Cnited  States  Geological  Survey,  to  which  reference 
has  just  been  made,  the  experience  of  those  using  the  coal  on  vessels  and  in  industries,  and  the 
tests  made  by  the  United  States  Navy. 

Several  large,  consumers  of  coal,  including  the  ocean  steamship  companies.,  report  that  the 
Puget  Sound  coal  can  be  used  to  advantage  for  steaming  purposes,  although  it  is  inferior  to  the 
product  of  the  best  bituminous  fields.    The  president  01  one  of  the  steamship  companies  states: 

The  Britrnh  Columbia  eon  Is  that  are  now  being  mined  are  considered  fair  average  steam  coals.  The  Washington 
main  an-  lignites,  semihituminous,  ami  bituminous.  The  lijfuitvn  art'  used  princitially  as  house  coals,  the  screenings 
from  such  lignites  being  used  at  |>oints  close  to  the  mines  for  steam  |>ur|io*ei»,  as  they  are  sold  at  a  very  l<>«  figure. 
The  semibituminous  and  bituminous  coals  range  from  fair  to  good  steam-producing  coals. 

One  tirm,  using  as  much  coal  as  any  industrial  concern  on  the  Pacific,  which  ordinarily 
secures  its  coal  from  the  Washington  mines,  and  an  authority  regarding  the  sources  of  the  coal 
used  in  California,  wrote  in  reply  to  the  question,  "  Is  the  coal  from  Washington  and  British 
Columbia  good  for  steaming  purposes?" 

The  lignite  coals  are  not.  Thone  of  a  nmre  bituminous  character  arc  so  used,  but  they  have  not  the  evaporative 
jM.wcr  of  the  lielter  grades  of  bituminous  used  on  the  Atlantic  seaboard,  nor  arc  they  so  gnod  as  the  bituminous  grade 
from  Australia  or  the  eemianthracite  coals  from  Cardiff  and  Wales. 

The  numerous  analyst's  and  tests  made  by  the  Cnited  States  Navy  of  coals  mined  in  different 
parts  of  the  world  indicate  that  the  bituminous  coals  of  West  Virginia  and  Wales  rank  highest, 
that  the  Alabama  coal  is  somewhat  better  than  the  Australian,  and  that  the  Australian  protluct  is 
•superior  to  that  exported  from  Washington  or  British  Columbia. 

On  account  of  their  different  qualities  these  several  coals  will  sell  in  the  same  market  for 
different  prices;  and  the  decision  of  the  question  whether  the  Paget  Sound  mines  will  in  the  future 
control  the  market,  in  which  the  ships  and  industries  of  the  Pacific  coast  will  secure  their  coal,  will 
dopeud  both  on  the  relative  qualities  and  on  the  costs  of  mining  and  delivering  the  competing 
products.  The  foregoing  review  of  the  present  sources  of  the  coal  used  in  Pacific  market*  shows 
that  there  are,  and  will  be,  several  regions  competing  for  this  coal  trade.  The  nature  of  this 
competition  can  be  shown  to  advantage  by  a  brief  reference  to  the  coal  trade  of  California  at  the 
present  time. 

TIIK  Kt'KL  Stri-PLY  OF  CALIFORNIA. 

The  sources  of  California's  coal  supply  constitute  one  of  the  interesting  facts  of  the  world's 
commerce.  Every  continent,  except  Africa  and  South  America,  is  drawn  upon.  Europe,  Asia, 
Australia,  and  both  sides  of  North  America  export  coal  to  California.  Tho  annual  production  of 
the  State  being  only  100,000  tons  of  low-grade  coal,  nearly  all  the  supply  has  to  !>c  imported. 
At  the  present  tirnc'aliout  half  the  amount  consumed  is  received  from  foreign  countries,  and  half 
from  the  I'nited  States.  The  following  table  shows  the  origin  of  the  foreign  and  domestic 
imports,  and  indicates  that  the  American  product  is  gaining  on  the  foreign: 
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The  prominence  of  the  Cnited  Kingdom  as  an  ocean  carrier  and  the  possibilities  of  her 
foreign  trade  in  coal  are  well  illustrated  by  her  large  shipments  of  that  bulky  commodity  halfway 
around  the  world.  In  jmst  years  California  has  received  a  part  of  her  coal  from  Australia  and 
Great  Britain  in  ships  that  tarry  her  wheat  to  Europe.    The  coal  from  Great  Britain  has  varied 
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from  3i  to  15  j>er  cent  of  the  total  imports  during  the  last  dozen  years,  while  the  supply  obtained 
from  Australia  has  ranged  from  11|  per  cent  to  30  per  rent  of  the  total.  In  the  pant  from  25 
to  35  per  cent  of  the  California  supply  has  been  drawn  from  these  two  foreign  sources.  For 
several  reasons,  however,  coal  shipments  from  the^o  countries  are  falling  off.  The  price  at  which 
British  and  Australia  coal  can  Im>  sold  in  California  fluctuates  sharply,  and  rise*  and  falls  according 
to  the  prospect  of  the  cereal  crops  and  the  expectation  on  the  part  of  shipowners  of  remunerative 
homeward  business.  Under  extremely  favorable  conditions  freights  on  coal  from  Great  Britain 
have  Iiecn  as  low  as  8s.  per  ton,  while  during  the  succeeding  year  they  have  reached  19s.  from 
the  same  ports. 

When  California  was  largely  dependent  upon  Great  Britain  and  Australia  for  her  coal  supplv, 
the  practice  was  common  of  importing  the  coal  from  those  countries  on  a  speculative  basis,  the 
coal  shippers  sending  out  the  cargo  with  the  intention  of  selling  the  coal  on  or  before  its  arrival 
at  the  port  of  destination.  During  recent  years  California  buyers  have  adopted  the  practice  of 
making  contracts  for  the  delivery  of  coal  at  fixed  prices  for  periods  of  time,  ami  the  speculative 
shipments  have  nearly  ceased.  This  change  in  business  methods  has  given  an  advantage  to  the 
coal  miners  of  the  Puget  Sound  section. 

The  decline  of  the  Australian  and  British  coal  in  the  California  trade,  and  the  concurrent 
development  of  the  Puget  Sound  coal,  is  well  illustrated  by  the  statistics  of  the  coal  imports  of 
that  State.  In  1889  Australia  furnished  30  per  cent  of  California's  coal  needs;  in  1899  the 
Australian  shipments  formed  only  8  per  cent.  In  1899  but  a  small  amount  of  coal  was  shipped 
from  Great  Britain,  whereas  in  1 81*2  15  per  cent  of  the  coal  imports  of  California  came  from 
the  United  Kingdom.  In  1899  the  supply  obtained  from  Great  Britain  amounted  to  only  <H  per 
cent.  The  State,  of  Washington,  on  the  contrary,  supplied  California  with  27$  per  cent  of  Iter 
coal  in  1889,  and  with  36.4  percent  in  1899.  In  1899  the  Puget  Sound  section,  including  British 
Columbia,  Vancouver,  and  the  State  of  Washington,  furnished  California  with  nearly  three- 
fourths  of  her  coal  supply.  Ten  years  earlier  the  amount  from  this  section  was  58*/  per  cent  of 
the  total. 

The  importations  of  coal  into  California  have  increased  very  slowly,  tho  present  amount 
l>eing  only  1}  million  tons,  whereas  twelve  years  ago  14,  million  tons  were  hrought  into  the  State. 
These  figures  show  clearly  enough  that  California  has  not  yet  become  a  State  with  diversified 
manufacturing  industries,  her  principal  business  activities  being  concerned  with  the  production 
of  grain,  fruit,  and  wine,  tho  sawing  of  lumber,  and  the  mining  of  metals.  Most  of  the  manu- 
facturing is  auxiliary  to  these  industries. 

As  has  been  stated  in  another  chapter  of  this  report,  the  auxiliary  manufacturing  industries 
of  California  are  making  an  increasing  use  of  electrically  transmitted  water  power.  Electricity 
thus  generated  is  also  extensively  used  for  power  and  lighting  purposes  in  the  towns.  Further- 
more, California  would  l>e  obliged  to  use  more  coal  than  she  does  at  the  present  time  were  there 
not  ]H'troleum  oil  fields  in  the  southern  part  of  the  State,  from  which  increasing  supplies  of 
oil  are  being  annually  taken  for  industrial  and  domestic  fuel  purposes  and  for  use  in  railroad 
locomotives. 

Concerning  the  value  of  oil  for  fuel  the  secretary  of  the  Los  Angeles  Chamber  of  Commerce 
makes  the  following  statement: 

At  the  present  time  it  is  esstiinated  that  4  harrels  of  oil  art?  equal  to  1  ton  of  coal,  anil  (lie  expense  of  handling 
the  sauie  in  so  much  Ice*  that  3  burn-la  of  oil  are  nearly  equivalent  to  a  ton  of  coat.  A*  the  development  of  the  oil 
fields  continues  the  price  of  oil  will  lie  reduced,  ami  unlew  the  present  price  of  coal  can  lie  greatly  reduced  coal 
will  cease  to  be  a  factor  in  our  niamifarturiiig  industries. 

This  statement  probably  overestimates  the  industrial  importance  of  tho  development  of  the 
oil  fields  of  southern  California;  nevertheless,  the  opening  of  them  has  resulted  in  an  extensive 
substitution  of  oil  for  coal.    The  oil  is  not  adapted  to  lighting  purposes,  but  makes  a  good  fuel. 

The  foregoing  facts  indicate  that,  under  the  existing  conditions  of  transportation  and  competi- 
tion, the  coal  needs  of  the  west  coast  of  the  United  States  and  Canada  will  he  drawn  mainly,  and 
within  a  few  years  almost  entirely,  from  the  fields  near  Puget  Sound.  The  steamers  of  thenorth 
Pacific,  excepting  such  as  make  the  trip  to  Australia,  will  draw  their  chief  supply  from  the  same 
section.  Will  the  owning  of  an  isthmian  canal  enable  the  coal  of  tho  eastern  and  southern  por- 
tion of  the  United  States  to  enter  the  west  coast  markets  of  our  country  f  Will  this  coal  from 
eHst  of  the  canal  be  able  to  compete  with  the  Puget  Sound  product  in  tho  markets  of  the  tropical 
and  southern  sections  of  the  Pacific  f  In  order  to  answer  these  questions  it  will  be  necessary,  first, 
to  inquire  into  the  prices  at  which  Puget  Sound  coal  can  be  sold  in  Pacific  markets,  and  then  to 
examine  the  present  and  probable  future  costs  of  delivering  our  eastern  and  southern  coal  at  tide 
water,  and  to  take  Hccountof  the  methods  that  will  probably  prevail  in  the  transportation  of  coal 
from  the  eastern  and  southern  mines  to  the  vicinity  of  the  canal  and  beyond,  when  that  water- 
way shall  have  become  available. 
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I'ltllES  AN  L>  COSTS  OK  COAI.  IN  DIFFERENT  SECTIONS  OF  THE  L' SITED  STATES. 

Tho  prices  of  conl  on  the  Pacific  coast  range  higher  than  the  prices  of  similar  grades  in  the 
Atlantic  ports.  In  tho  Puget  Sound  cities  near  tho  mines  "good  steam  coals"  range  in  price 
from  $2.25  per  gross  ton,  for  the  lower  grades,  to  $3.25  per  gross  ton  for  the  hotter  qualities,  free 
on  board  vessels.  Vancouver  coal  sells  for  $2.50  to  $3.50  per  ton,  according  to  quality,  in  the 
British  Columbia  coaling  stations.  Portland  and  Astoria  secure  their  coal  from  the  Washington 
mines  at  a  cost,  delivered,  of  $4.50  to  $5.25  per  ton.  The  authority  for  these  figures  is  the  gen- 
eral manager  of  a  steamship  company  doing  a  large  coasting  business,  and  he  also  states: 

San  Francisco  uhv,  for  household  purposes,  a  large  quantity  of  Washington  lignite  coals  and  British  Columbia 
bituminous  house  «l.  For  steam  purpose*  (he  British  Columbia  and  Washington  bituminous  coal*  are  used,  rate* 
ranging  from  f4K0  to  (o.nti  |«t  gn>s*  ton  at  the  wharf." 

Another  authority  says: 

The  Sail  Francisco  prices  are  variable.  Steam  coal*  from  Washington  will  vary  from  $5  to  W  pur  Ion;  from 
Vancouver  Island  from  t&.M  to  $7,  and  from  Australia  from  f5.50  to  $7.50  (gross  ton*  in  each  cam'). 

The  same  gentleman  reports  that  the  price  paid  by  a  San  Francisco  firm,  whose  business 
requires  a  large  amount  of  coal,  ranges  from  $4.75  to  $5.25,  delivered  from  the  ship.  This  coal 
ordinarily  comes  from  the  Puget  Sound  mines  in  Washington. 

The  superior  quality  of  the  Comox  and  other  British  Columbia  coal  enables  them  to  com- 
mand a  somewhat  higher  price  than  the  Washington  product,  but  the  Washington  mines,  prob- 
ably on  account  of  our  tariff  of  67  cents  a  ton  on  bituminous  coal,  have  been  annually  securing  a 
larger  percentage  of  the  coal  business  of  California  und  Oregon.  The  imports  of  tho  British 
Columbia  coal  into  California  have  remained  about  constant  during  the  last  six  years.* 

The  prices  just  cited  are  probably  not  tho  lowest  ones  possible  in  the  future.  When  the 
market  shall  have  become  larger,  when  new  mines  shall  have  l»eon  developed,  and  those  now  in 
operation  shall  be  worked  on  a  larger  scale,  and,  what  is  most  important,  when  the  means  of 
land  and  ocean  transportation  shall  have  been  improved,  enlarged,  and  cheapened,  the  Puget 
Sound  mine  operators  can  doubtless  deliver  coal  in  California  and  elsewhere  considerably  cheaper 
than  at  present.    It  is  the  belief  of  one  competent  to  speak  that — 

The  foreign  source*  of  supply  are  becoming  let*  imjxjrtant  to  us  (California)  with  the  development  of  northern 
mines,  and  the  day  i*  not  far' distant  when  the  northern  capacity  will  be  equal  to  the  entire  demand .  At  the  moment 
it  would  seem  to  be  a  question  of  miners  and  water  transportation,  for  certainly  the  northern  coals  can  l>e  laid  down 
here  at  a  cost  no  far  below  that  of  coals  from  Great  Britain  and  Australia  a*  to  overcome  any  possible  difference  in 
quality. 

The  coal  exported  from  the  eastern  half  of  the  United  States  will  l>o  taken  mainly  from  two 
sections,  the  Pennsylvania  and  West  Virginia  fields  in  the  Upper  Ohio  Valley  and  the  mines  in 
north  central  Alabama.  Tho  coal  from  tho  Upper  Ohio  Valley  section  is  shipped  by  mil  to  the 
several  North  Atlantic  ports,  where  it  is  sold  in  large  amounts  to  industrial  plants  and  ocean 
vessels,  and  whence  a  limited  quantity  is  now  exported  to  foreign  countries  for  naval  and  industrial 
purposes.  In  the  handling  of  coaf,  both  for  domestic  coastwise  distribution  and  for  foreign 
export,  Norfolk  and  Newport  News  have  some  advantages  over  the  Atlantic  ports  north  of  them, 
because  of  the  exceptionally  high  grade  of  the  coals  handled  and  the  spacious  and  inexpensive 
terminal  facilities  possible  in  their  bailors,  which  are  also,  because  of  their  nearness  to  the  ocean, 
convenient  stations  for  vessels  desiring  to  conl. 

Tho  railway  haul  from  the  mines  to  Baltimore  and  Philadelphia  is  somewhat  shorter  and  more 
economical  than  to  Norfolk  and  Newport  News,  but  the  disadvantage  of  the  longer  railway 
distance  to  the  ports  at  the  mouth  of  tho,  dames  is  counterlwlaiiced  by  the  closer  proximity  of 
those  cities  to  the  sea,  and  their  central  situation  on  tho  Atlantic  coast. 

The  Ohio  liiver  is  another  route  used  for  the  shipments  of  large  quantities  of  coal  from 
Pennsylvania  nnd  West  Virginia.  The  coal  sent  down  tho  Ohio  is  mainly  destined  for  Cincinnati 
and  other  Ohio  Kiver  points,  but  a  considerable  share  of  the  total  is  distributed  along  tho  Missis- 
sippi, about  3,000,000  short  tons  reaching  New  Orleans  each  year.  The  distance  from  Pittsburg 
to  New  Orleans  by  river  is  about  2,200  miles,  and,  as  will  be  shown  presently,  it  is  the  extra- 
ordinarily cheap  transportation  which  this  river  navigation  makes  possible  that  will  in  the  future 
give  importance  to  the  Upper  Ohio  Valley  as  a  coal-exporting  section  of  tho  United  States. 

Tho  city  of  Birmingham,  in  the  Alabama  coal  ana  iron  aistrictf  is  about  260  miles  by  mil 

"The  unavoidable  use  of  both  long  and  short  tons  in  this  discussion  may  be  confusing.  Bituminous  eoid  from 
Pennsvlvania  and  Weft  Virginia  and  Virginia  is  sold  in  the  Atlantic  tw>rt*  by  the  ton  of  2.240  pounds;  in  the  Gulf 
ports  hv  the  ton  of  2,000  pounds.   On  the  weat  coast  coal  prices  are  quoted  oh  the  ton  of  2,240  pound*. 

•These  figure*  regarding  the  price*  of  western  coal  arc  for  the  year  15*00.  Coal  prices  were  high  that  year  and 
have  since  remained  higher  than  they  averaged  during  several  years  preceding  1900.  However,  it  i*  not  protable 
that  the  circumstances  are  permanent  which  have  kept  the  price  of  coal  at  the  high  level  of  the  four  years  ending 
in  1904. 
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from  Mobile  and  Pcnsacola  und  35o  miles  from  New  Orleans.  The  deposits  are  rich,  the  cost*  of 
mining  are  comparatively  low.  and  the  distance  to  good  tide-water  harlnirs  is  short. 

The  prices  of  coal  have  recently  been  high  on  account  of  the  almost  unprecedented  industrial 
demands  of  the  past  two  years.  In  September,  ltKHi,  two  members  of  the  Isthmian  Canal  Com- 
mission had  a  conference  in  Pittsburg  with  persons  shipping  large  quantities  of  coal  down  the 
Ohio  and  Mississippi  rivers,  and  the  price  at  which  bituminous  coal  was  then  selling  in  New 
Orleans  was  found  to  !>e  3!*  cents  a  bushel,  or  $4.32  a  ton  of  MM»  pounds.  It  was  also  stated  by 
a  prominent  coal  merchant  that  $8,50  a  short  ton  in  New  Orleans  would  lie  as  Iowa  price  as 
would  be.  accepted  at  that  time,  even  on  a  contract  calling  for  the  delivery  of  a  large  quantity. 
In  reply  to  an  inquiry  addressed  to  the  secretary  of  the  New  Orleans  Board  of  Trade  in  July, 
IH00,  tfie  response  received  was: 

A  large  dealer  here  advixes  that  fS.W)  |«-r  short  tun  would  aliotit  rover  nwt  of  Pittsburg  Cull,  Mill  Alabama 
would  be  alh.nl  the  rami'. 

The  same  inquiry  was  made  of  the  general  freight  agent  of  one  of  the  Gulf  railroads,  and  his 
reply,  under  date  of  July  10,  1900,  was: 

I  have  addressed  dealer*  in  COttl  asking  fur  their  prices  free  on  Imttrd  vessels  PeiiMicola  and  Mobile  fur  export. 
1  am  quoted  on  coal  free  on  l>oar<l  vessels  at  PensacoU  $2.60  per  ton  of  2, L'40  pounds,  and  at  Mnhile  $2.35  |ier  ton  of 
2,000  tons  ($2.(54  per  long  too  i 

There  is  no  export  business  moving  through  New  Orleans,  nor  has  it  moved  that  way  for  some  time,  but  the  cue! 
of  coal  true  on  Iwmrd  vcs*cl*  at  New  <  >rle;it:»  would  prolmbly  be  at  kael  75  cents  per  ton  higher  than  to  Mobile  and 

PectMcoU. 

The  price  of  coal  for  local  u.-.e  was  considerably  higher  at  that  time,  l>ecausc  the  railway 
companies  regularly  make  a  large  rebate  in  their  rate  when  the  coal  handled  is  exported  or  sold 
to  vessels  other  than  tugs  or  local  harbor  crafts.  The  export  price  for  the  best  Pocahontas  coal 
in  October,  1900,  was  $2.5u  per  2, -240  pounds.  The  bunker  price  of  tliat  coal  was  then  $3.10  per 
long  ton  trimmed  in  bunkers.  At  the  same  time  the  price  of  bituminous  coal  in  vessel  cargo  lots 
at  Philadelphia  was  $2.3U  per  gross  ton.  The  price  paid  by  local  manufacturers  was  $3.75  per 
long  ton. 

The  prices  just  quoted  were  so  much  above  the  charges  which  had  prevailed  during  previous 
years,  that  it  was  necessary  for  the  accomplishment  of  the  purposes  of  this  investigation  to  inquire 
what  price  conservative  business  men  considered  would,  under  existing  conditions  of  transporta- 
tion, cover  the  costs  of  mining  and  delivering  the  coal  at  the  seaboard,  including  adequate  business 
profits. 

Pittsburg  firms  mining  anil  shipping  coal  by  rail  and  by  river  state  that  the  cost  of  the  coal 
at  that  section  need  not  average  over  $1  per  short  ton  on  the  barges  in  the  Monongahela  River, 
and  that  under  the  present  conditions  of  Ohio  River  navigation,  a  rate  of  $1  per  short  ton  would 
yield  a  good  profit  to  the  vessel  men  for  transporting  the  coal  from  Pittsburg  to  New  Orleans. 

One  of  the  Pittsburg  firms  doing  a  large  business  in  mining  coal  and  snipping  it  down  the 
Ohio  and  Mississippi  rivers  prepared;  the  following  detailed  statement  of. the  cost  of  mining  coal 
and  getting  it  to  New  Orleans.  The  items  are  not  estimates,  but  are  the  costs  actually  incurred. 
The  word  "ton"  means  9,000  pounds: 

One  ton,  mine-run  coal,  f.  o.  b.  works  per  ton. .  JO.  75 

Kxpense  of  transporting  name  to  Pittsburg   do   .10 

Transporting  from  Pittsburg  to  Louisville  lo  20 

Transporting  from  I^onisville  to  New  Orleans   do   .37 

Cost  of  boat  containing  coal  do  70 

Total  cost  of  coal  anil  boat  at  New  ( h-lcans    Mo. ...    2. 12 

Only  about  3(»  per  cent  of  the  coal  barges  or  flats  sent  to  New  Orleans  are  brought  back; 
the  remaining  seven-tenths  are  sold  as  rough  'umber  mainly  to  the  planters.  According  to  the 
above  statement  the  purchaser  of  the  coal  is  charged  70  cents  per  ton  of  coal  for  the  boat  con- 
taining^ the  coal.  The  firm  that  submitted  the  statement  accompanied  the  list  of  costs  with  the 
following  explanation: 

In  the  event  that  we  want  the  boat  back  after  having  been  unloaded,  we  buy  it  back  from  the  customer  at  a  very 
low  price,  thus  enabling  us  to  get  the  boat  back  home  with  a  profit  to  us. 

The  cost  of  eoal  in  New  Orleans  is  the  same,  whether  the  barge  be  towed  back  to  the  coal 
mines  or  not. 

This  statement  as  to  the  cost  of  coal  on  the  barges  seems  to  tie  corroborated  by  the  fact  that 
the  price  of  Pennsylvania  bituminous  at  the  mine  has.  according  to  the  reports  of  the  United 
States  Geological  Survey,  averaged  70.4  cents  during  the  past  decade  The  testimony  of  the 
above-mentioned  firm  and  of  other  Pittsburg  coal  merchants  is,  that  Pittsburg  coal  could  be 
delivered  with  profit,  in  large  quantities  on  board  vessels  in  New  Orleans,  at  a  total  charge  of  $2 
to  $2.25  per  short  ton,  or  $2.50  per  ton  of  2,24<)  pounds. 
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In  Birmingham.  Ala.,  the  committee  of  the  Commission  wan  informed  in  September,  1900, 
by  the  vice-president  of  one  of  the  large  mining  and  transportation  companies,  that  Alabama 
eoal  could  lie  profitably  sold  at  that  time,  free  on  board  vessels  at  Gulf  ports,  at  $2.50  per  short 
ton.  That  this  estimate  was  a  liberal  one  is  proven  by  the  fact  that  for  the  last  ten  years  the 
average  price  of  Alabama  coal  at  the  mines  has  been  90  cents,  and  that  at  the  time  the  committee 
visited  Birmingham  the  railroad  freight  rate  on  coal  for  export  from  the  Birmingham  district 
to  Mobile,  including  "the  cost  of  placing  the  coal  into  the  ship's  hold  at  the  coal  chute,"  was 
$1.10  per  ton  of  2,000  pounds. 

In  189IS  Jhe  average  mine  cost  of  Alabama  coal,  as  a  whole,  was  only  7.r>  cents,  according  to 
the  report  of  the  United  States  Geological  Survey,  and  in  Jefferson  County,  where  57  per  cent 
of  the  total  production  of  the  State  originated,  the  average  mine  cost  was  but  00  cents  per  ton  of 
2,000  pounds.  The  railway  charges  in  1900  were  generally  higher  than  they  were  in  previous 
years,  and  more  than  they  need  to  be  in  the  future  for  the  conduct  of  a  larger  volume  of  traffic 
according  to  the  most  improved  methods.  Indeed,  the  export  rate  on  pig  iron  from  Birming- 
ham has  neen  $1  per  ton.  In  view  of  these  figures  and  of  the  testimony  of  several  Alabama  men 
engaged  in  the  transportation  and  mining  business,  it  would  seem  certain  that  coal  from  the 
Birmingham  district  can  now  be  sold  free  on  lioard  vessels  at  Mobile  and  Pensacola  for  $1.7.1  to 
$2  per  short  ton  ($1.90  to  $2.24  per  long  ton). 

Under  the  present  (lftim)  conditions  of  mining  and  transportation  the  North  Atlantic  sea- 
board cost  of  bituminous  coal  free  on  board  can  be  placed  at  $2.25  to  $2.50  a  long  ton.  or  $2  to 
$2.25  a  short  ton,  depending  upon  the  quality  of  the  cotrf  and  the  ports  through  which  it  is 
handled. 

Brief!}'  stated,  it  appears  that  the  cost  of  bituminous  coal,  under  existing  conditions  of  t  run  — 
portation,  may  bo  expected  to  be  somewhat  higher  on  the  North  Atlantic  seaboard  than  in  the 
Gulf  ports  of'Pensaeola  and  Mobile;  and  that  in  the  New  Orleans  market  the  upper  Ohio  Valley 
coal  will  normally  range  about  25  cents  above  the  price  of  Alabama  coal  in  Pensacola  and  Mobile. 
In  respect  to  the  quality,  however,  the  coal  from  the  Pittsburg  section  is  somewhat  superior  to 
that  from  Alabama,  the  difference  probablv  being  sufficient  to  offset  the  greater  price  of  the 
more  northern  product  Speaking  generally,  the  mine  operators  of  the  eastern  and  southern 
part*  of  the  United  States  could  offer  bituminous  coal  for  export  for  $1.75  to  $2.25,  or  at  an 
average  price  of  about  $2  a  short  ton. 

BIVER  TRANSPORTATION  OK  COAL  KROM  PENNSYLVANIA,  WEST  VIRGINIA,  AND  ALABAMA. 

The  Ohio  River  traffic  i»  a  matter  of  such  importance,  in  connection  with  this  discussion  of 
the  exportation  of  American  coal  to  and  bevond  the  isthmian  canal,  that  a  brief  description  ought 
perhaps  to  be  given  of  the  manner  in  which  the  coal  transportation  is  now  conducted  on  the 
river.  The  following  statement  of  the  methods  of  handling  the  ctwl  traffic  originating  in  the 
Monongahela  River  Valley  is  taken  from  a  special  report  of  the  Chamber  of  Commerce  of  Pitts- 
burg. After  stating  that  the  Monongahela  River  has  been  made  navigable  102  miles  above 
Pittsburg,  by  means  of  nine  locks  and  dams  constructed  and  operated  by  the  United  States  Gov- 
ernment, anci  that  the  river  flows  through  the  center  of  rich  coal  fields,  the  secretary  says: 

Three  species  of  boats  loaded  on  the  Monongahela  River  for  the  Ohio  River  trade  are  used  by  the  whipped,  vi*: 
Coal  boats,  drawing  8  to  8J  feet  and  carrying  1,0410  to  1,100  tons;  coal  lmrges,  drawing  to  7  feet,  carrying  500  toni", 
and  coal  floats  carrying  from  !M0  to  300  tons. 

The  tow  boats  usually  bring  from  the  mines  about  3,000  tons  of  coal  in  small  fleet.",  arranged  fur  passing  the  locks 
conveniently.  *  •  •  At  Pittsburg  *  *  *  the  small  coal  fleets  are  moored  while  awaiting  rises  sufficient  for 
navigation  on  the  Ohio  River.  *  *  •  When  rises  of  10  feet  occur,  or  sufficient  for  H-foot  coal  bargee,  fleets  from 
10,000  to  13,000  tons  are  made  up  for  shipment  to  Cincinnati  or  Louisville. 

At  Louisville,  two  and  sometimes  three  of  the  Pittsburg  fleets  are  made  up  into  monster  fleets  of  from  35,000  to 
40,000  tons  and  towed  to  New  Orleans  by  powerful  tow  boato.    A  fleet  conveying  40,000  tons  covers  about  10  acre*. 

The  coal  fields  of  Alabama  lie  along  streams  capable  of  providing  navigation  to  Mobile  for 
barges  drawing  about  6  feet  of  water;  and  these  rivers,  particularly  the  Warrior,  which  flows 
through  the  most  productive  coal  deposits,  are  being  improved  by  means  of  lucks  and  dams.  Coal 
can  now  be  barged  from  a  few  miles  above  Tuscaloosa.  Ala.,  through  the  Warrior  and  Tombighee 
rivers  to  Mobile,  and  when  the  Warrior  River  improvements  shall  have  been  extended  45  miles 
farther  to  Jefferson  County,  it  will  lie  possible  to  snip  coal  in  barges,  carrying  from  400  to  500 
tons  and  drawing  6  feet  of  water,  directly  from  the  mines  to  the  Gulf.  The  barges  can  be  con- 
structed of  the  low-priced  steel  obtainable  in  the  Birmingham  district,  and  by  means  of  them  coal 
can  l>e  profitably  transported  to  tide  water  for  50  cents  a  ton. 

The  coal  barges  now  so  extensively  used  on  the  Ohio  and  Mississippi  rivers  are  made  of 
wood.  Some  of  them  are  strongly  built,  and  after  discharging  their  cargoes  are  towed  back  to 
the  mines  for  reloading.  A  large  share  of  the  coal  barges  (70  per  cent  of  those  used  for  shipping 
coal  to  New  Orleans)  are  constructed  as  cheaply  and  fragilely  as  possible,  and,  as  was  stated 
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alxive.  lire  sold  for  rough  lumber  in  or  war  New  Orleans.  That  these  types  of  barges  will  bo 
used  a  decade  or  fifteen  years  honee  secnis  improbable,  in  view  of  the  increasing  costs  of  lumber 
and  the  declining  costs  of  steel.  The  pressed  steel  car  is  rapidly  displacing  the  wooden  one 
for  railway  coal  traffic,  and  it  is  rational  to  expect  that  wood  will  give  place  to  steel  in  barge 
construction. 

Steel  river  liarges  with  a  draft  of  6  to  1<>  feet  and  a  capacity  of  5(H)  to  1.000  tons  will  have 
the  added  advantage  of  being  strong  enough  to  be  towed  on  the  Gulf  and  Caribbean.  By  means 
of  them  coal  can  be  shipped  directly  from  the  Pennsylvania.  West  Virginia,  and  Alabama  mines, 
not  only  to  the  Gulf  ports,  but  also  to  the  coaling  stations  of  the  West  Indies,  Mex icq,  and  Central 
America,  including  the  important  stations  that  will  certainly  lie  established  at  the  termini  or  along 
the  line  of  the  canal. 

It  is  possible  the  opening  of  an  isthmian  canal  will  lead  to  the  use  of  a  special  type  of  river 
barge  for  handling  coal  for  export.  A  barge  capable  of  drawing  15  to  20  feet  of  water  might  lie 
loaded  to  a  draft  of  '■>  feet  at  the  mines,  to  a  draft  of  12  feet  at  Louisville,  and  for  six  months  of 
the  year  to  15  or  20  feet  at  Yicksburg.  Barges  of  this  size  and  t3rpe  could,  of  course,  bo  towed 
through  to  any  desired  seaport.  American  or  foreign.  The  suggestion  that  such  barges  might  be 
nsod  was  made  by  a  gentleman  who  has  had  large  experience  in  shipping  coal  down  the  Ohio. 
Under  these  conditions  of  transportation  coal  costing  $1  per  short  ton,  free  on  board  at  the  mine, 
could  be  sold  in  Panama,  (ircy town,  and  other  Caribbean  or  Gulf  ports  for  <(S3  or  less  per  ton. 
American  coal  at  $i  a  ton  of  8.000  pounds  in  these  ports  will  not  only  hold  the  market  against 
all  foreign  competition,  but  will  bo  sfl  much  less  expensive  than  the  price  at  which  coal  can  be 
obtaincdalong  the  Suez  Canal  route,  as  to  give  the  American  route  a  strong  commercial  advantage 
resulting  from  the  possession  of  cheap  coal  for  steamers. 

In  1900,  when  the  prices  were  high,  coal  was  selling  from  1(15.83  to  fch.ti3  agross  ton  uuder 
yearly  contracts  along  the  Suez  Canal  route,  the  price  increasing  with  the  distance  from  the 
British  mines.  The  following  average  contract  prices  of  coal  have  prevailed  during  each  of  the 
pa.^t  five  years  at  the  more  important  stations  along  the  Suez  route,  the  figures  having  been 
obtained  from  a  large  coal  merchant  of  I/ondon  by  the  London  representative  of  an  American 
firm  of  shipbrokers. 

Contract  yricet  in  ihiUintjt  uwi  ptDttfot  tin  ]*itt  firr  yam. 
[Uimluti.  K.  C.  OclolierSl.  mo.] 
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Note.— The  above  ate  price*  at  which  contract*  were  made  with  the  principal  •hlpownern  lor  the  year*  named,  and  do  not  »hnw  varia- 
tion. In  "current "  prices  that  occurred,  Irora  time  to  lime.  All  laritc  shipowner*  contract;  Ihernlorc  the  variation*  In  the  re*pectlvc  "cur- 
rent" price* do  not  affect  them.  The  contract  price*  In  the  autumn  ol  moat  Port  SaW  were  as*.,  hut  current  price*  there  were  40*.  The 
contract  price*  for  IWi  were  niftier  iban  tbo*e  lor  IW, 

'•  During  the  years  1890  and  1S97,"  according  to  the  London  informant,  "the  Welsh  coal 
market  was  uuiet  and  freights  were  much  lower  than  for  the  post  two  years;"  but  even  during 
those  years  the  coal  costs  along  the  Suez  route  were  higher  than  the.  probable  future  cost  of  coal 
in  the  stations  of  the  West  Indies  and  the  Caribbean.  Moreover,  every  indication  points  to 
increasing  rather  than  diminishing  costs  of  coal  in  Europe,  and  the  future  prices  of  European  coal 
in  the  Mediterranean,  Red,  and  Arabian  seas  can  hardly  be  expected  to  be  so  low  as  tney  have 
prevailed  in  normal  times  in  the  past. 

CONCEEXINO  THE  MAKKETISO  OF  APPALACHIAN  CO  A  I.  WEST  OF  THE  CANAL. 


Well-informed  men  engaged  in  mining  and  shipping  coal  testified  in  September.  1900,  that 
the  freight  rate  would  then  be  about  $3  per  ton  for  shipping  coal  5,000  knots  in  chartered 
vessels.  Assuming  a  tide-water  price  of  $2.5<i  per  gross  ton,  a  canal  toll  of  -45  cents  per  cargo 
ton  (this  would  be  about  cimal  to  fcl  per  vessel  net  register!,  and  a  freight  rate  of  !fr3  a  ton,  coal 
from  the  mines  east  of  the  Mississippi  River  would  have  sold  for  about  $5.95  a  long  ton  in  1900 
in  California,  Hawaii,  and  the  west  coast  of  South  America.  This  price  of  $5.95  is  not  suggested 
as  the  probable  price  of  eastern  coal  in  Pacific  markets  after  the  opening  of  the  canal,  hut  it  has 
some  value,  inasmuch  as  it  represents  a  maximum,  and  shows  what  would  be  quoted  were  the 
present  conditions  as  regards  costs  of  coal  and  transportation  to  prevail. 


HEPOKT  OF  THE  ISTHMIAN  CANAL  COMMISSION. 


553 


After  the  canal  has  become  available,  coal  can  lie  whipped  through  it  to  Pacific  porta  cither  as 
ballast,  as  berth,  or  part  cargo  freight,  as  full  cargo  shipments  in  chartered  vessels,  or  in  towed 
barges.  The  rates  for  part  cargoes  or  berth  lots  will  in  all  probability  l»o  so  high  as  usually  to 
preclude  shipments  of  tliat  character,  but  there  will  be  a  large  amount  of  steam-vessel  tonnage 
going  in  ballast  or  with  light  cargoes  westward  through  the  canal  for  the  Chilean  nitrate,  the 
Hawaiian  sugar,  and  the  grain  and  luml>er  of  the  west  coast  of  the  United  States  and  Canada. 
Such  being  the  case,  there  will  naturally  be  more  or  less  coal  carried  as  ballast  to  those  ports  of 
the  Pacific  and  at  a  very  low  freight  rate.  Moreover,  vessels  may  be  owned  or  chartered  by  coal 
companies  for  the  purposes  of  takiug  westward  full  cargoes  of  coal  and  bringing  eastward 
nitrates,  sugar,  grain,  or  lumber. 

It  is  furthermore  probablo  that  the  steel  barges  described  above,  if  thev  are  adopted  for 
river  traffic,  will  bo  towed  with  their  cargo  through  the  canal  to  Central  American  and  west 
South  American  ports  within  a  thousand  miles  of  the  canal.  The  smooth  water  of  this  part  of 
the  Pacific  coast  will  be  favorable  for  towing,  and  there  will  be  economy  in  shipping  direct  from 
the  mine  to  the  Pacific  port  without  transfer  of  cargo. 

In  view  of  these  favorablo  facilities  for  the  transportation  of  coal  westward  it  would  seem 
conservative  to  expect  the  freight  costs  of  sending  coal  from  the  Gulf  ports  and  the  Atlantic  ports 
of  Norfolk  and  Newport  News  to  points  5,0o0  knots  distant— that  is,  in  general  terms,  to  north- 
ern Chile,  Hawaii,  and  our  west  coast — will  be  as  low  as  $2  per  ton  of  2.240  pounds,  and  possibly 
less  in  exceptional  cases.  The  foregoing  estimates  regarding'the  cent  of  coal  were  that,  with  the 
existing  transportation  agencies,  coal  can  be  sold  at  tide  water  on  the  Atlantic  and  Gulf  for  an 
average  cost  of  $2  per  gross  ton,  and  that  the  costs  of  shipping  coal  to  tho  Gulf  will  probably  be 
less  in  the  future  than  they  now  are.  Assuming  that  the.  cost  of  coal  at  Gulf  and  Atlantic  ports 
will  at  the  time  of  the  opening  of  the  canal  range  from  $1.50  to  $2.25  per  gross  ton  (depending 
upon  tho  quality  Z*.  the  coal,  the  port  of  shipment,  and  the  conditions  of  the  market),  that  the 
ocean  freight  will  be  $2  per  ton,  and  the  canal  tolls  45  cents  per  cargo  ton,  the  cost  of  delivering 
Pennsylvania,  West  Virginia,  and  Alabama  coal  in  the  ports  of  the  west  coast  of  tho  United 
States,  Mexico,  Central  America,  South  America  as  far  south  as  northern  Chile,  and  tho  ports  of 
Hawaii  will  be  from  $3.5)5  to  $4.70  per  ton  of  2,240  pounds.  Having  made  this  detailed  inquiry 
concerning  the  present  and  probable  future  costs  of  delivering  Appalachian  coal  at  the  Atlantic 
and  Gulf  seaboards  and  the  cost  of  shipping  this  coal  to  Caribbean  ports,  it  is  now  possible  to 
consider  whether  and  to  what  extent  the  Puget  Sound  coal  and  that  from  the  eastern  tnird  of  the 
United  States  will  compete  in  Pacific  markets,  particularly  in  California. 

In  the  earlier  part  of  this  chapter  the  present  prices  at  which  Puget  Sound  coal  was  selling 
in  California  and  Oregon  were  given.  Those  prices  can  doubtless  be  reduced  during^  the  coming 
ten  or  fifteen  years.  According  to  the  annual  report  of  the  United  States  Geological  Survey, 
the  average  cost  of  Washington  coal  at  the  mines  was  $1.78  in  1890,  and  for  the  ten  years  ending 
in  1809  the  average  was  $2.16  per  short  ton.  As  tho  supply  of  labor  becomes  greater,  and  when 
the  mining  operations  are  conducted  on  a  larger  scale,  the  wages  of  labor  will  be  somewhat  lower 
and  the  total  cost  of  mining  will  be  less  per  ton;  how  much  it  is  impossible  to  say.  Possibly 
$1.50  per  short  ton  would  l>e  a  fair  estimate.  An  average  railway  rate  from  the  Washington 
mines  to  tho  seaboard  of  $1  a  ton  is  as  low  as  may  be  expected. 

These  estimates  would  make  the  average  cost  of  W  ashington  coal  at  the  seaboard  (8,80  a 
short  ton  or  $2.80  a  ton  of  2,240  pounds,  except  for  the  coal  from  those  mines  closo  to  the  sea- 
board, which  could  sell  their  product  at  a  lower  price  because  of  the  cheap  railway  haul.  As 
was  stated  above,  the  prices  of  coal  in  the  year  1900  in  Puget  Sound  cities  ranged  from  $2.25  to 
$3.25  per  gross  ton.  The  Vancouver  coal  cost  $3.50  per  ton  on  an  average  in  the  Rritish 
Columbia  coaling  stations.  The  ocean  freight  rates  in  1900  were  high,  and  this  accounts  for 
differences  of  $2.50  to  $3  per  ton  then  prevailing  between  tho  Puget  Sound  and  San  Francisco 

f rices.  It  would  seem  that  $1.50  per  ton  would  ordinarily  be  a  remunerative  ocean  rato  to  San 
raneiseo  and  also  to  Hawaii.  On  the  basis  of  these  estimates  a  possible  future  price  of  $4  a 
gross  ton  for  Washington  coal  in  California  and  Hawaii  may  prolwbly  be  predicted.  British 
Columbia  coal  will  be  obliged  to  pay  the  tariff  of  (57  cents  unless  the  existing  law  is  changed. 
These  estimates  arc  based  on  too  meager  data  to  make  it  safe  to  accept  them  as  being  closely 
accurate,  but  thev  are  probably  approximately  correct;  and,  if  they  are,  they  indicate  that 
Puget  Sound  coaf  will  lie  sold  in  California  and  Hawaii  at  from  $4  to  $5  per  long  ton  by  the 
time  the  isthmian  canal  shall  have  been  opened.  To  Central  and  South  American  ports  the 
freight  rates  would  doubtless  be  50  cents  a  ton  more  than  the  California  and  Hawaiian  points, 
and  a  selling  price  of  from  $4.50  to  $5.50  per  ton  of  2,240  pounds  would  need  to  be  predicted. 

The  conclusions  to  be  drawn  from  these  estimates  regarding  the  prices  at  which  Appalachian 
and  Puget  Sound  coal  can  be  sold  in  the  Pacific  markets  are  that  the  Appalachian  coal  will  doubt- 
less have  an  advantage  over  that  from  Puget  Sound  in  Central  and  South  American  ports,  and 
that  in  California  and  Hawaii  the  two  coal-producing  sections  will  bo  active  competitors;  the 
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Puget  Sound  mine  owners  will  apparently  be  able  to  sell  at  a  somewhat  lower  price  than  their 
Eastern  rivals  can  afford  to  accept,  but  the  producers  of  the  Eastern  and  Southern  States  will 
have  an  article  of  slightly  In-lter  quality  to  offer.  The  two  chief  reasons  why  the  Appalachian 
coal  can  compete  in  the  markets  so  neur  Puget  Sound  are  the  lower  mining  costs  in  the  East  and 
the  exceptionally  cheap  transportation  that  will  be  available  from  the  Appalachian  mines  to  tho 
seaboard  and  from  the  seaboard  west,  both  in  steel  barges  and  in  vessels  seeking  tho  Pacific  coast 
for  the  eastbound  cargoes  of  lumber,  grain,  sugar,  ana  nitrates. 

Tho  general  conclusions  to  this  investigation  of  the  probable  sources  of  the  future  coal  supply 
for  tho  commerce  and  countries  of  the  Pacific,  and  of  this  inquiry  into  the  effects  which  the  isthmian 
canal  will  have  upon  the  coal  trade  of  tho  United  States,  are: 

1.  That  the  coal  consumed  for  commercial  and  industrial  uses  on  the  west  coast  of  the  American 
continents,  in  Hawaii,  and  in  the  coaling  stations  of  the  eastern  half  of  the  Pacific  Ocean  will  be 
supplied  in  the  future  mainly  from  the  mines  of  the  United  States  and  Canada,  unless  the  opening 
of  tno  Chinese  mines  should  revolutionize  tho  coal  trade  of  the  Pacific.  It  is  not  probable  that 
coal  from  tho  Orient  or  Australia  will  in  tho  future  bo  sold  on  this  side  of  the  Pacific.  In  this 
case,  however,  China  is,  as  usual,  the  uncertain  and  indeterminable  factor. 

2.  The  isthmian  canal  will  enlarge  the  export  markets  for  American  coal,  both  by  creating 
a  demand  for  coal  in  Gulf,  West  Indian,  and  Central  American  stations  to  supply  the  steamers 
that  will  be  engaged  in  our  own  and  Europe's  commerce  through  tho  canal,  and  also  by 
opening  in  the  Pacific  porta  of  tho  American  continents  a  coal  market  that  is  now  important 
and  which  is  certain  to  grow.  We  shall  secure  the  larger  share  and  probably  nearly  all  of  a  coal 
trade  that  is  now  possessed  by  Great  Britain  and  Australia,  and  the  industrial  progress  that  will 
result  from  the  use  of  the  canal  will  add  to  the  volume  of  that  trade. 

At  the  present  time  tho  United  States  occupies  an  unimportant,  place  as  an  exporter  of  coal 
to  foreign  countries  other  than  Canada  and  Mexico,  and  while  this  promises  to  become  less  true 
in  the  future  as  the  cost  of  tho  British  product  rises,  and  as  the  purchases  of  our  high-grade 
steaming  coal  bv  foreign  governments  for  their  navies  occur  more  frequently,  nevertheless 
British  coal  producers  will  continue  to  have  the  great  advantage  which  they  now  possess  of 
of  ubundant  facilities  for  shipping  their  coal  to  all  parts  of  the  globe.  The  volume  of  Great 
Britain's  total  imports  is  so  much  larger  than  tho  volume  of  her  exports  that  a  large  number  of 
vessels  are  regularly  obliged  to  start  in  ballast  from  the  United  Kingdom  on  their  outbound 
voyages. 

This  enables  the  coal  exporters  of  that  country  to  secure  verv  low  rates  to  distant  and 
widely  scattered  foreign  markets,  and  accounts  for  the  fact  that  the  foreign  coal  shipments  from 
Great  Britain  have  averaged  85,000,000  gross  tons  annually  for  tho  past  five  years. 

While  the  total  exports  from  tho  United  States  will  continue  to  be  more  bulky  than  our 
imports,  there  will  be  a  largo  tonnage  movement  westward  through  the  isthmian  canal  of  vessels 
with  part  cargoes  or  in  balast,  and  the  canal  promises  to  develop  an  important  foreign  and 
domestic  market  for  American  coal.  The  ability  to  distribute  the  excellent  coal  of  the  United 
States  extensively  among  the  countries  of  tho  Caribbean  Soa  and  the  Pacific  Ocean,  will  be  of 
great  benefit  to  the  industries  and  commerce  of  those  countries,  and  will  redouud  to  the  advantage 
of  our  naval,  maritime,  and  industrial  interests. 


ClIAITKK  VII. 


THE  ISTHMIAN  CANAL  AND  THE  IRON  AND  STEEL  INDUSTRIES  OF  THE  UNITED  STATES. 

TIk-  United  States  hold*  tirst  place  among  the  countries  of  the  world  in  the  amount  of  coal 
and  iron  ore  mined.  In  18H1I  three-tenths  of  the  world's  total  output  of  iron  ore  and  32  per  cent 
of  the  total  coal  supply  were  produced  in  the  United  States,  and  the  production  of  both  of  these 
minerals  is  being  increased  rapidly,  not  with  the  prospect  of  exhausting  a  limited  supply  of  raw 
materials,  but  by  drawing  upon  abundant  resources  that  have  but  recently  lieen  put  under 
requisition.  0 

In  no  other  country  has  the  increase  in  the  amount  of  iron  ore  mined  been  so  rapid  as  in  the 
United  States.  Great  llri  tain  is  now  mining  no  more  iron  ore  than  she  did  thirty  years  ago. 
Germany,  including  Luxcmlicrg,  ranks  next  to  our  country  in  the  amount  of  iron  ore  produced, 
and  the  production  lias  developed  rapidly  during  recent  years;  but  although  the  German  output 
was  18,U<Nt,yoo  tons  in  ISW.  a  large  quantity  of  ore  had  to  be  imported,  and  the  amount  of  pig 
iron  turned  out  by  German  furnaces  was  barely  two-thirds  the  pig-iron  product  of  the  United 
States,  whose  productions  of  iron  equaled  13,620,703  tons  of  pig  and  25.000,000  tons  of  ore." 


T1IK  IMTKI)  STATKS  AS  AN  KXTOKTKK  <>«■'  IKON  ANI>  HTF.KI.  PRODUCTS. 


Iron  and  steel  and  their  manufactures  now  constitute  the  fourth  largest  general  class  of  exports 
from  the  United  States,  breadstuff*,  raw  cotton,  and  provisions  being  the  only  categories  having  a 
greater  value.    For  the  years  ending  June  30, 1WO0  andl!!03,  the  values  of  these  commodities  were — 
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The  growth  in  the  exportation  of  iron  and  steel  in  crude  and  manufactured  form  was  very 
rapid  from  lHt'0"  to  1!H)0;  since  then  the  great  demand  at  home  has  temporarily  cut  down  foreign 
sales.  In  l!S!W  the  total  value  was  but  slightly  more  than  one-third  or  that  of  1900.  The  trade 
is  widely  distributed,  the  most  promising  markets  being  in  North  and  South  America  and  the 
Orient.  Of  steel  liars  and  rails  British  North  America,  Japan,  and  Asiatic  countries  are  large 
buyers.  Builders'  hardware,  saws,  and  tools  found  45  per  cent  of  their  market  in  Europe  in 
11HK),  but  Australia  was  also  n  large  purchaser.  Wire  is  very  widely  distributed.  Electrical 
machinery,  printing  presses,  and  pumping  machinery  have  been  sold  mainly  in  Europe,  and  also 
in  the  colonies  of  European  nations.  Our  best  foreign  markets  for  locomotives  have  been  Japan, 
Canada,  Mexico.  Brazil,  and  Russia.  American  producers  are  finding  their  way  into  the  markets 
of  all  parts  of  the  world. 

Among  the  letters  received  from  the  manufacturers  of  iron  and  steel  was  one  from  a  firm 
whose  plant  is  on  the  Atlantic  seaboard.    Thw  firm  reported,  among  other  things: 

At  prtwnl  to  30  per  cent  of  our  products  are  exported.  We  expert,  however,  by  reason  of  our  location  at 
tide  water,  to  constantly  increase  this  proportion  and  ultimately  ex|xirl  from  50  to  ~S  percent 

III  the  year  1889  the  capacity  of  this  firm  was  about $1 0, 000,000  worth  of  products  per  annum. 
At  the  time  this  letter  was  written  the  linn  was  filling  a  foreign  order  for  To.ooo  tons  of  rails 
for  the  trans- Siberian  railway,  and  also  an  order  for  30.000  tons  of  rails  received  from  the 
government  of  Victoria.  Australia.  A  Philadelphia  linn  shipped  two  full  vessel  cargoes  of  loco- 
motives to  China  and  Siberia  in  1898,  one  full  cargo  in  1899,  and  another  shipload  in  1900,  150  in 
all.  sent  out  in  two  years. 


■  In  1902  there  were  :(.\.Vi4,iX>  long  tons  of  iron  ore  mined  in  the  United  States,  from  which  I7,8$1,907  tons  of 
|>iic  iron  were  inadc. 
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A  firm  in  the  eastern  part  of  Pennsylvania  reported: 

We  shipped  3,000  tona  <>f  plates  to  Australia  early  thin  vear  (1900),  and  eirnilar  quantities  to  various  point*, 
especially  to  China  and  Japan.  ♦  *  »  \\Y  shipped  many  thousands  of  tona  to  the  Paritir  coast,  a  part  of  which 
goes  to  Sew  Orleans  ami  thence  overland.    Soma  goes  by  way  of  Panama  and  some  around  Caj*  Horu. 

A  firm  manufacturing  $750,000  worth  of  tiles  and  rasps,  one-third  of  which  is  sold  outside 
of  the  United  State*,  reported: 

We  have  lately  developed  a  constantly  (Trowing  liusinetw  in  alt  the  Kastern  countries,  Japan,  China,  and  the 
Strait*  Settlements.    We  are  also  veiling  to  MUM  extent  Otl  the  wcrt  ei»u>t  of  South  America. 

One  of  the  largest  manufacturers  of  bridge,  material  in  the  I'nited  Suites  reports: 

BuBineHH  is  developing  throughout  the  world,  having  mill  bridges  for  many  years  to  South  Amerii-an  countries, 
ami  lately  to  China,  Japan,  and  Rumia.  Probably  10  per  cent  of  our  prcm-tit' business  U>  for  export,  with  every 
evidence  of  large  increase  in  the  future. 

Examples  of  this  nature  might  bo  given  in  large  number.  The  foregoing,  however,  are 
sufficient  to  illustrate  the  truth  of  the  general  proposition  that  the  present  exportation  of  iron 
and  steel  products  from  the  United  States,  although  large,  is  but  the  beginning  of  a  rapidly 
increasing  business  that  is  certain  to  assume  great  proportions.  The  great  iron  and  steel  manu- 
facturers of  Pittsburg,  Cleveland,  and  Birmingham  expect  this,  and  a  visit  to  their  great  estab- 
lishments and  an  inspection  of  their  methods  of  manufacturing  and  distributing  their  products 
will  convince  any  observer  that  the  feelings  of  these  manufacturers  arc  well  founded. 

THE  CONDITIONS  OF  PRESENT  COMPETITION  OK  THE  UNITE!)  STATES  WITH  KCROPE. 

The  chief  competitors  that  the  I'nited  States  must  meet  in  exporting  iron  and  steel  manufac- 
tures are  Greet  Britain,  Germany,  and  Belgium.  In  selling  for  delivery  in  Kuropc  wo  arc  at  a 
disadvantage  as  regards  costs  of  transportation,  and  must  expect  to  overcome  the  handicap,  if  at 
all,  by  l»eing  more  inventive  and  by  introducing  more  economical  processes  of  production  than 
are  employed  by  our  rivals;  that  is,  by  making  a  better  article  at  a  lower  cost  of  manufacture. 

That  wo  are  now  able  to  sell  many  manufactures  of  iron  and  stool  and  even  pig  iron  in  Kuropc 
shows  (hat  great  progress  has  been  made  in  the  I'nited  States  in  reducing  the  expenses  of  pro- 
duction; indeed,  we  are  able  to  enter  all  markets  where  the  competitor  does  not  nave  a  decided 
advantage  in  lower  costs  of  transportation.  The  cost  of  manufacturing  iron  and  steel  is  lower 
in  most  of  the  centers  of  production  in  this  country  than  in  Kuropc,  ana  the  expenses  arc  certain 
to  decrease  during  the  coming  ten  or  fifteen  years.  The  continuation  of  the  present  rapid  growth 
in  our  foreign  sales  of  iron  and  steel  products  is  essentially  a  question  of  securing  cheaper 
transportation,  and  especially  to  South  American  and  trans-Pacific  countries. 

Most  foreign  countries,  however,  cun  (k>  reached  more  economically  under  existing  condi- 
tions by  Kurop'an  producers  than  by  American.  Not  only  the  west  coast  of  South  America,  but 
also  the  east  side  or  that  continent,  south  of  the  equator,  can  at  present  be  reached  more  cheaply 
from  western  Kuropc  than  from  the  iron-producing  sections  of  the  I'nited  States.  The  Suez 
Canal  has  brought  Kurope  nearer  than  the  I  nited  States  is  to  the  East  Indies,  Australia,  China, 
Japan,  and  oriental  countries  generally;  and  until  the  American  canal  route  becomes  available, 
American  manufacturers  and  exporters  of  iron  and  steel  and  other  articles,  will  find  their  lower 
costs  of  production  largely  offset  by  the  greater  expenses  of  transporting  their  commodities  to 
these  promising  foreign  markets. 

AMERICAN  IRON  AND  STEKI.  TRADE  WITH  PACIFIC  mCNTRIKS. 

The  isthmian  canal  will  affect  the  iron  and  steel  industries  of  the  I'nited  States  chiefly  by 
lessening  the  time  and  expense  of  reaching  the  Pacific  markets  of  our  own  and  foreign  countries. 
These  are  the  markets  in  which  Kurope  and  America  will  strive  for  supremacy,  and  the  prize  is 
worthy  of  zealous  effort.  Though  now  at  a  disafivatitage  in  the  competitive  struggle  for  this 
trade,  the  American  producers  huve  already  secured  a  desirable  trade.  The  direct  exports  of  our 
iron  and  steel  products  to  foreign  Pacific  countries  in  1000  were  Be  follows: 


Chlwa  Kmpire   1822, 074 

Japan  *   5.460,205 

Bntiah  Australia   7, 386,  358 

Chile   656, 935 

Bolivia   23.006 

Ecuador   292, 314 

Pern   495,411 


Total   16, 135, 303 
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The  principal  exports  from  the  United  States  to  Pacific  countries  are  and  will  he  hreadstuffs, 
lumber,  ruw  and  manufactured  cotton,  petroleum,  and  iron  and  steel  products.  The  exportation 
of  the  last  thr?e  of  these  five  classes  of  commodities  will  be  facilitated  by  the  canal;  and  in  the 
case  of  iron  anu  *eel  products,  which  have  to  meet  a  specially  strong  competition  from  Europe, 
the  isthmian  waterway  will  bo  of  great  assistance  to  American  exporters.  The  table  indicates 
that  the  canal's  influence  will  Iks  exerted  where  important  results  are  possible.  The  total  exports 
of  iron  and  steel  products  from  the  United  States  in  the  year  ending  June  30,  1900,  amounted  to 
$121,858,344,  and  the  exports  of  those  commodities  to  Pacific  countries  comprised  one-eighth  of 
the  total. 

THE    MANNER   IX   WHICH  THR   ISTHMIAN   CANAL  WILL  AFFECT  THE   AMERICAN    IRON  AND  STEEL 
INDUSTRIES  AS  A  WHOLE  AND  THOSE  OF  THE  SOUTHERN  STATER  IN  PARTICULAR. 

Iron  and  steel  and  the  manufactures  of  them  being  heavy  commodities,  with  a  relatively  low 
value  per  unit  of  weight,  they  constitute  a  class  of  traffic  for  which  water  transportation  is 
especially  well  adapted.  Thev  will  naturally  seek  the  canal  route  to  Pacific  markets.  The  future 
exports  of  iron  and  steel  win  be  sent  out  both  from  the  Southern  States  and  from  those  north  . 
of  the  Ohio  and  Potomac  rivers.  Of  the  iron  ore  mined  in  1899,  19  per  cent,  or  4,800,000  tons, 
were  taken  from  the  mines  of  the  Southern  States;  72.fi  per  cent  came  from  the  Lake  Superior 
region,  and  8.4  per  cent  from  other  States. 

The  Southern  States  have  special  advantages  for  the  manufacture  and  exportation  of  pig  iron 
because  of  the  juxtaposition  of  the  coal,  iron  ore,  and  limestone,  and  the  comparatively  short 
distance  of  the  furnaces  from  the  seaboard.  In  shipping  pig  and  other  forms  of  iron  to  our 
Western  States,  the  Hawaiian  Islands,  and  the  Pacihc  coast  of  Central  and  South  America,  by 
wav  of  an  isthmian  canal,  the  Southern  producers  and  the  Gulf  seaports  will  have  the  advantage 
of  being  nearer  the  canal  than  the  producers  in  other  sections  of  the  United  States  will  be,  and 
this  will  probablv  give  the  Southern  mines,  furnaces,  and  mills  a  large  share  of  the  iron  and  steel 
export  trade  to  Pacific  markets.  The  Northern  producer  will,  however,  by  no  means  lie  debarred 
from  successful  competition,  because  the  North  Atlantic  ports  will  have  a  greater  volume  of 
shipping  and  trade  with  the  Host  than  the  Southern  ports  will  have,  and  consequently  more 
abundant  facilities  for  dispatching  their  exports. 

The  iron  and  steel  manufacturers  of  this  country  anticipate  a  large  foreign  trade  with  Pacific 
countries.    An  ironmaster  of  Birmingham,  Ala.,  states: 

The  .  ittvul  would  open  to  this  district  a  demand  for  pig  iron  from  the  Pacific  coast,  including  South  America,  now 
tilled  from  Kngland  because  of  the  absence  of  freight  communications  from  Birmingham,  which  could  otherwise 
supply  it  more  cheaply.  It  would  open  up  a  demand  for  pig  iron  in  Honolulu,  Japan,  China,  ami  Australia,  which 
would  then  be  supplied  to  them  more  cheaply-  than  from  European  markets.  It  would  open  up  a  demand  in  the 
last-named  countries  for  cast-iron  pipe,  which  at  present  is  largely  supplied  from  Belgium,  which  could  then  be 
more  cheaply  supplied  from  this  district. 

In  Pittsburg  the  iron  and  steel  manufacturers,  who  already  ship  extensively  to  Pacific  markets, 
believe  that  the  present  business  could  be  much  increased  by  the  use  of  an  isthmian  canal,  and  a 
special  rejwrt  prepared  for  the  Canal  Commission  by  the  chain  her  of  commerce  of  that  city  lays 
stress  upon  the  possibility  of  exporting  from  the  section  of  which  Pittsburg  is  the  industrial 
center  large  quantities  not  only  of  iron  and  steel  products  but  also  of  coal,  glass,  petroleum,  and 
pottery,  in  Cleveland,  Ohio,  one  firm  engaged  in  the  manufacture  of  relatively  high-priced  iron 
and  steel  products  in  that  city  and  elsewhere  reported  in  19O0  that  it  was  shipping  annually  to 
foreign  Pacific  markets  77,000  net  tons,  and  was  doing  a  large  business  with  the  west  coast  of  the 
United  States,  the  umount  of  which  was  withheld  for  special  reasons.  Another  firm  having 
headquarters  in  Cleveland  and  doing  an  annual  business  of  over  $21,0041,000  in  mining  iron  and 
coal  Htid  manufacturing  pig  iron  informed  the  Canal  Commission  that — 

The  opening  of  a  canal  across  the  American  isthmus  won  lit  prove  of  very  great  benefit  to  the  iron  and  steel 
industries  to  whom  we  sell  our  raw  materials— hence  of  great  benefit  to  us.  tf  he  development  of  trade  in  the  Orient 
promises  a  large  volume  of  business  to  the  iron  ami  steel  industries  of  the  world.  With  a  canal  the  United  States 
should,  and  in  our  judgment  would,  control  thb  trade. 

From  the  reports  prepared  for  the  Commission  by  the  commercial  organizations  of  Pittsburg. 
Cleveland,  and  Birmingham,  it  is  believed  thut  these  statements  of  large  iron  and  steel  manufac- 
turers in  these  cities,  represent  the  views  held  by  practically  all  of  those  interested  in  the  iron 
and  steel  industries  of  the  United  States. 


Chaptf.k  VIII. 

TILE  CANAL  AND  THE  SHIPBUILDING  AND  MARITIME  INTERESTS  OF  THE  UNITED 


The  shipbuilding  industry  and  the  merchant  marine  are  of  great  importance  to  the  industrial, 
commercial,  and  naval  welfare  of  our  country.  There  aro  few  industries  of  equal  magnitude  that 
require  u  larger  number  of  auxiliary  business  activities,  that  employ  so  large  a  force  of  skilled 
labor,  and  that  do  more  to  call  forth  inventive  genius.  The  permanent  strength  and  efficiency  of 
our  merchant  marine  and  our  Navy  aro  dependent  upon  our  having  well-equipped  yards,  owned 
by  trained  builders  with  inventive  capacity.  However  much  men  may  differ  as  to  the  policy  to 
t  be  adopted  for  building  up  our  merchant  marine,  they  arc  agreed  as  to  the  necessity  for  having 
a  well-developed  shipbuilding  industry. 

The  desirability -of  having  a  large  merchant  marine  under  the  American  flag  is  also  generally 
acknowledged.  "The  more  facilities  the  more  business.'"  The  existence  of  a  greater  number  of 
vessels  connecting  our  leading  seaports  with  various  parts  of  the  world  would  be  of  assistance  to 
us  in  developing  our  foreign  trade.  It  is  possible  to  secure  a  moderate  amount  of  trade  with  a 
distant  section  of  the  world  by  depending  entirely  upon  chartered  vessel*,  but  much  more  can  be 
accomplished  with  the  aid  of 'regular  lines  of  ships.  The  regular  liners  are  needed,  not  only  for 
the  passenger  and  mail  service*  between  our  own  and  foreign  countries,  but  also  for  carrying  on 
trado  at  scattered  points  where  the  business  is  not  large  enough  to  warrant  the  use  of  chartered 
steamers.  In  building  up  our  trade  with  the  Far  East,  and  with  South  America,  we  need  lines 
of  vessels  as  well  as  chartered  ships.    Neither  agency  is  sufficient  by  itself. 

The  value  of  a  large  merchant  marine  as  a  training  school  for  the  Navy,  and  as  a  source 
from  which  to  draw  both  men  and  vessels  when  a  sudden  expansion  of  the  naval  fleet  becomes 
necessary,  is  a  fact  recognized  in  the  naval  and  maritime  policy  of  many  countries. 

THE  CANAL  AND  SHIPBUILDING. 

The  isthmian  canal  will  operate  as  has  the  Suez  Canal,  and  hasten  the  change  from  sail  to 
steam  power  in  ocean  commerce.  By  doing  this  tho  isthmian  waterway  will  modify  both  the 
shipbuilding  and  the  ship-operating  industries.  Inasmuch  as  few,  if  any,  steamers  will  be  con- 
structed with  wooden  hulls,  the  canal  will  necessitate  a  larger  and  earlier  reorganization  than 
would  otherwise  occur  in  many  of  the  shipbuilding  plants  now  employed  in  constructing  wooden 
vessels.  This  change  from  wooden  to  steel  vessels  may  be  a  hurden  to  some  builders,  but  the 
country  as  a  whole  will  he  benefited. 

One  sure  result  of  the  opening  of  an  isthmian  waterway  will  be  a  larger  coasting  trado  between 
our  two  seaboards.  A  larger  coasting  fleet  will  be  required,  and  tho  vessels  for  this  fleet  must  be 
built  in  American  yards.  The  coasting  fleet  engaged  m  traffic  through  a  canal  will  consist  mainly, 
if  not  entirely,  of  steamers."  A  part  of  our  present  coasting  vessels  will  doubtless  uso  tho  canal, 
but  it  is  probable  that  a  large  number  of  ships  will  be  built  especially  for  the  long-distance  traffic 
that  will  be  carried  on  through  the  canal.  Most  of  them  will  be  comparatively  large  ships,  and 
will  bo  freight  vessels  of  the  most  modern  design.  The  use  of  steel  Urges  on  the  Ohio,  Missis- 
sippi. Warrior,  and  other  rivers  promises  to  enlarge  the  demand  for  barges,  and  thev  must  be 
constructed  in  American  vards.  Likewise  an  increase  in  the  exports  of  iron  and  steel  products 
will  necessitate  the  handling  of  more  ore  on  the  Great  Lakes,  and  thus  add  to  the  tonnage  of 
vessels  constructed. 

In  securing  data  for  the  discussion  of  the  effect  which  the  canal  would  have  on  the  shipbuild- 
ing and  maritime  interests  of  the  I'nited  States,  a  circular  letter  containing  six  inquiries  was  sent 
to  the  American  firms  building  and  operating  ships.  Replies  were  received  from  forty  of  the 
persons  addressed,  and  in  most  of  the  communications  received  each  question  was  carefully 
answered.  One  of  the  interrogatories  was:  Will  the  opening  of  an  isthmian  canal  and  the 
development  of  itn  traffic  stimulate  American  shipbuilding?  Will  the  larger  demand  for  coasting 
vessels  so  increase  the  output  of  American  yards  as  to  enable  shipbuilders  to  construct  all  ships 
more  economically,  and  thus  to  compete  successfully  with  foreign  builders  in  the  construction  of 
vessels  for  tho  foreign  trade? 

''CVinaultfollowiuR  chapter  on  "The  \im>  of  the  canal  by  Muling  vemele." 
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Nearly  all  the  responses  to  this  query  were  in  the  affirmative.  The  general  character  of  the 
answers  may  l>e  illustrated  by  quoting  from  two  of  the  letters;  one  received  from  an  eastern 
shipbuilder  and  the  other  from  a  west  coast  shipowner.    The  statement  of  the  shipbuilder  was: 

In  my  judgment  the  opening  of  the  isthmian  eanal  ami  the  development  of  its  traffic-  would  stimulate  American 
shipbuilding,  to  the  extent  of  an  increased  deiuan<l  for  vessels  to  be  used  in  trade  affected  by  mid  canal.  As  a  rule 
increased  demand  dcvelotis  increased  source*  of  supply,  and  the  COTt  of  product  is  invariably  reduced  in  proportion 
of  increased  business  to  fixed  expenses  of  any  manufacturing  establishment,  and  therefore  the  canal  would  ill  this 
cane  tend  to  enable  shipbuilders  to  construct  ships  more  economically  and  tuoro  surely  to  compete  with  foreign 
builders. 

The  response  of  the  shipowner  was: 

The  increased  facility  afforded  for  the  transfer  of  American  vessels  from  ocean  to  ocean  iti  trading  lietween 
American  porta  will  call  for  an  increased  number  of  vessels,  which  undoubted]  v  will  result  in  new  shipyards  being 
established  llwiili  for  the  building  and  retiring  of  our  vessels),  which  could  be  called  U[*on  when  needed  for  the 
construction  of  vessels  to  carry  on  our  foreign  import  and  export  trade.  We  already  know  that  structural  stoel  has 
been  produced  in  the  United  States  cheaper  than  in  any  other  part  of  the  world,  owing  to  the  almost  inexhaustible 
beds  of  irou  ore  in  the  region  of  the  Ureat  I.*kes,  as  well  as  in  other  sections,  and  the  skill  and  economy  with  which 
it  is  mined  and  worked  When  we  combine  this  advantage  with  the  facility  which  will  )>e  developed  by  a  large 
increase,  in  our  capacity  for  building  coasting  vessels,  we  see  no  reason  why  in  the  future  ocean  carrying  vessels  of 
the  best  class  may  not  be  built  as  cheaply  here,  if  not  already  done,  as  in  any  other  country. 

The  cost  of  building  ships  in  American  vards  is  generally  admitted  to  \h>  higher  than  in 
Europe  in  spite  of  the  recent  introduction  in  our  yards  of  economical  processes  of  handling 
material  and  doing  work.  Most  of  the  large  American  shipyard.-  are  new  and  are  equipped  w  ith 
the  most  approved  labor-saving  machinery.  The  labor  costs  are  said  to  be  higher  in  American 
than  in  foreign  yards,  but  whether  the  cost  of  labor  per  unit  of  work  done  is  greater  in  the  United 
States  is  hard  to  determine.  In  most  lines  of  iron  and  steel  manufactures  the  labor  costs  of  pro- 
duction in  the  Tinted  States  can  hardly  be  higher  than  in  Europe.  For  many  commodities  the 
labor  outlay  is  undoubtedly  less,  and  it  is  not  probable  that  the  labor  costs  of  building  ships  in 
the  United  States  will  continue  permanently  higher  than  in  Europe.  It  is,  however,  not  to  be 
expected  that  American  builders  can  construct  the  small  merchant  tonnage  now  being  built  by 
them  at  as  low  a  cost  per  ton  of  shipping  as  can  the  foreign  builders.  Ships  are  built  by  retail 
in  this  country  and  by  the  wholesale  abroad.  "  The  British  shipbuilders  build  many  vessels  from 
the  same  plans,  buying  or  making  not  only  duplicate  or  triplicate  parts, shapes,  machines,  etc.,  but 
like  parts  by  the  dozen  or  score. 

The  tonnage  now  being  constructed  by  the  American  builders  is  nearly  all  for  the  coastwise 
and  inland  commerce,  from  which  foreign-built  vessels  are  excluded — that  is,  for  the  home  market. 
It  is,  however,  prolaible  that  the  American  shipbuilding  industry  will  eventually  repeat  the  history 
which  other  iron  and  steel  manufactures  have  had  during  the  past  ten  years.  From  importers  of 
large  quantities  of  iron  and  steel  product*  we  have  become  largo  exporters  of  them,  and  are  now 
rapidly  finding  our  way  into  new  markets.  The  recent  growth  of  the  shipyards  of  the  I'nited 
Slates'  liu.-  been  checked  for  the  time  being,  and  our  yards  are  suffering  from  the  present  dull 

Seriod  in  the  shipping  business.  The  increase  which  will  occur  in  our  domestic  water  commerce 
uring  the  coming  decade,  and  particularly  after  the  isthmian  canal  shall  have  been  opened,  will 
enlarge  the  tonnage  built  in  our  yards,  tend  to  lower  the  costs  of  construction  and  to  induce 
American  builders  to  seek  foreign  markets  for  their  ships.  The  increase  in  the  number  of  vessels 
built  will  be  accumulatively  beneticial  to  American  builders.  A  larger  American  fleet  means  more 
repairing  in  the  United  States,  and  this  will  be  a  valuable  aid  to  our  shipyards. 

THE  OWNERSHIP  OK  OCEAN  VESSELS  BT  EXPORTERS. 

During  the  investigation  of  the  relation  of  the  canal  to  the  maritime  interests  of  the  United 
States,  some  gentlemen  well  versed  in  maritime  matters,  expressed  the  opinion  that  a  considerable 
tonnage  was  to  Is?  added  to  our  merchant  marine  engaged  in  foreign  commerce,  by  the  purchase 
and  operation  of  vessels  by  the  large  American  manufacturing  concerns,  which  are  now  rapidly 
developing  a  heavy  foreign  trade.  Manufacturing  for  export  is  already  largely  concentrated  in 
the  hands  of  large  combinations  of  producers,  and  some  of  these  combinations  now  find  their 
foreign  trade  so  important  that  they  are  considering  the  desirability  of  providing  themselves  with 
ocean  vessels. 

For  reasons  stated  in  another  part  of  this  report,  it  is  l>elieved  that  the  exportation  of  coal 
from  the  United  States  is  going  to  increase  and  that  it  will  assume  large  proportions  after  the 
canal  is  opened.  The  exportation  of  iron  and  steel  products  from  the  L  nited  States  is  growing 
and  is  certain  to  increase.  The  large  corporations  engaged  in  mining  and  in  the  manufacture  of 
•ron  and  steel,  as  well  as  those  in  the  bimlK'ring  business,  will  doubtless  find  that  provision  must 


"Report  of  Commissioner  of  Navigation,  IWOO,  page  33. 
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Ik;  made  by  themselves  for  handling  their  water-borne  foreign  trade.  To  a  considerable  extent 
the  vowels  which  carry  the  exported  oil  are  owned  by  the  manufacturers  of  the  oil.  A  part  of 
this  exported  lumber  is  handled  by  the  men  who  manufacture  the  commodity.  The  heavy  pur- 
chases of  European  vessels  by  American  capitalists  during  the  spring  of  1901  was  doubtless  in 
part  for  the  purpose  of  securing  better  facilities  for  handling  the  export  trade.  The  purchasers 
are  also  largely  engaged  in  manufacturing  for  export. 


THK  CANAL  AND  TIIK  AMKR1CAN  MERCHANT  MARINE. 

The  ownership  and  operation  of  ocean  vessels  by  the  large  industrial  firms  as  a  part  of  their 
business,  which  has  now  in  many  cases  come  to  include  the  entire  process  of  obtaining  the  raw 
material*,  converting  them  into  usablo  commodities,  and  placing  them  in  the  hands  of  the  con- 
sumer, whether  foreign  or  domestic,  will,  to  some  extent,  solvo  the  question  of  our  securing  a 
larger  merchant  marine  owned  by  Americans.  Whether  these  vessels  owned  by  American  pro- 
ducers will  Iw  sailed  under  our  flag,  or  under  that  of  some  foreign  nation,  will  be  determined  by 
forces  over  which  the  isthmian  canal  will  have  but  slight  influence. 

Some  of  the  vessels  employed  in  the  commerce  between  our  Eastern  seaboard  and  the  trans- 
Pacific  countries  will  doubtless  desire  to  participate  in  the  interoceanie  coasting  trade  of  the 
United  States,  and  in  order  to  do  so  they  will  need  to  have  the  American  registry.  The  action 
of  Congress  in  restricting  the  commerce  of  Porto  Rico  and  Hawaii  with  the  United  States  to 
American  ships  has  been  followed  by  similar  legislation  regarding  our  trade  with  the  Philippines, 
which,  after  July  1,  1006,  will  also  be  limited  to  the,  vessels  flying  our  flag.  It  is  probable  that 
the  restriction  of  our  Philippine  commerce  to  American  ships  may  cause  a  larger  share  of  the 
commerce  of  our  Atlantic  ana  Gulf  ports  with  Japan  and  China  to  lie  carried  in  American  vessels, 
because  such  ships  would  be  able  to  participate  in  ls.it h  our  Philippine  and  foreign  trade. 

Any  benefit  conferred  upon  our  shipbuilding  industry  will  indirectly  aid  in  the  enlargement 
of  the  tonnage  of  American  vessels  engaged  in  the  foreign  trade  of  tho  United  States.  If  the 
American  purchaser  could  secure  vessels  at  home  as  cheaply  as  in  foreign  yards,  one  of  the 
present  reasons  for  registering  his  ships  under  the  flag  of  some  other  nation  would  lie  removed. 
The  future  growth  of  the  merchant  marine  under  the  flag  of  the  United  States  will  depend  on 
numerous  factors,  some  economic  and  some  political.  The  construction  of  tho  isthmian  canal 
will  apparently  affect  that  growth  favorably. 
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CONCERNING  THE  USE  OF  AN  ISTHMIAN  CANAL  BY  SAILING  VESSELS. 

In  order  to  reach  intelligent  conclusions  regarding  the  use  which  Nailing  vessels  will  make  of 
&  canal,  there  are  at  least  three  question*  that  must  receive  consideration.  The  first  general 
question  is  concerning  the  place  which  those  vessels  now  hold  in  the  commerce  of  the  world  and 
of  the  United  States;  the  rate  at  which  steam  has  been  displacing  sail  tonnage  in  our  own  and 
foreign  shipping  during  the  past  twenty-five  years,  and  the  commercial  position  which  the  sailing 
vessel  will  occupy  fifteen  years  hence,  should  the  present  tendency  to  substitute  the  engine  for 
the  sail  continue  to  prevail.  Another  subject  meriting  careful  inquiry  is  whether  there  are 
special  classes  of  traffic,  such  as  lumber,  grain,  nitrates,  and  unrefined  sugar,  which  have  found 
the  steamer  the  more  economical  carrier.  If  there  are  commodities  that  can  be  freighted  more 
cheaply  by  sail  than  by  steam,  are  they  articles  that  would  naturally  be  carried  through  the 
canal  I  The  third  general  question  is  whether  an  isthmian  canal,  either  in  Nicaragua  or  at  Panama, 
is  a  waterway  adapted  to  navigation  by  sailing  vessels.  Are  the  conditions  of  winds  and  currents 
that  prevail  at  the  approaches  to  the  canal  such  as  to  enable  sail  craft  to  use  the  waterway;  and 
if  the  rout©  is  passible  for  the  sailing  vessel,  will  the  economics  resulting  from  its  use  be  sufficient 
to  induce  the  owners  of  such  ships  to  adopt  the  transisthmian  route*  In  the  discussion  that 
follows  these  three  general  questions  will  be  considered  in  the  above  order  of  statement. 

T1IE  FLACK  OF  THE  8AILINO  VESSEL  IN  T1IE  COMMERCE  OF  THE  WOULD  AND  OK  TIIK  UNITED  STATES. 

That  the  sailing  vessel  is  giving  place  to  the  steamer,  l>oth  on  the  high  seas  and  in  domestic 
waters,  is  a  well-known  fact,  to  the  significance  «>f  which  attention  has  been  drawn  on  many 
occasions.  The  United  States,  however,  having  certain  obvious  advantages  over  other  nations 
for  the  construction  of  wooden  ships,  has  given  up  the  use  of  sails  mote  slowly  than  any  other 
important  maritime  nation,  with  the  possible  exception  of  Norway.  In  the  enormous  traffic  of 
our  Great  Lakes  we  have  come  to  use  steam  almost  exclusively,  but  this  is  not  the  case  with  our 
seagoing  marine. 

The  report  of  the  United  States  Commissioner  of  Navigation  for  contains  tables  show- 
ing the  extent  to  which  the  world's  seagoing  sail  tonnage  has  declined  during  the  last  quarter  of 
a  century,  and  the  incrense  which  has  taken  place  during  the  same  periou  in  the  world's  sea- 
going tonnage.  The  tables  arc  taken  from  the  records  of  the  Bureau  Veritas.  The  table 
regarding  the  sail  tonnage  is  as  follows: 

Seagoing  mil  lonnayr. 


l>, .  r.  «-.• 

Country. 

1*73-74. 

IH7H-79, 

1MW-UV. 

fmni  1K74 

In  iw 

5,  AM.  013 
2. 074,852 
1,374.824 

vet.es> 

914. 674 
WIS.  933 
2,796,424 

4.210.634 
1. 913.090 
1.328, 296 
71K.W9 
737.  028 
3IW.41H 
2.3?0,!W4 

2.»io.ur> 
1,2*6.  we 
1,144.482 
463.767 
Ntf>,937 
279,  412 
2,073.71.7 

/Vt  mil. 

49 
40 

M 
40 
64 
■ 

Ti.IbI   14,  1 8.S,  836       11,317,430       lt.U6.2KV        K.6VB,7«1  40 

    I 


The  world's  seagoing  tonnage  declined  40  |H-r  cent  during  the  twenty-five  years  from  1874  to 
IHIW.  and  the  decline  in  the  tonnage  of  the  sailing  vessels  in  our  merchant  marine  lias  proceeded 
pari  passu  with  the  change  occurring  in  the  world's  marine.  This  table,  however,  presents  only 
one  side  of  the  change  that  has  been  taking  place.  When  we  come  to  study  the  figures  of  the 
growth  of  steam  tonnage,  we  find  that  the  I  nited  States  has  fallen  far  behind  her  rivals.  The 
following  table  presents  the  gross  tonnage  of  the  seagoing  steamships  of  over  100  gross  tons 
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operated  under  the  flags  of  the  various  mar  itime  nations  of  the  world.  For  purposes  of  com- 
parison there  are  appended  to  the  table  the  statistics  of  the  tonnage  of  the  steamships  engaged  in 
foreign  trade  under  the  American  ting: 

.Vih/mrK/  tttant  Umtuujt  of  ill?  tittrltl. 


•  oiiniry. 


tire-ai  Hrituin   

I*riil«»«t  Stale* ..  

Truant  

<teraiati)r  

Spain  

■SB  

Ilullaml  

Ruwiia  

Norway  

Japan   

Another*  


)-:<  :t. 


!•■."»  90. 


Atlantic  cnwI. 
farillr  €i»ai.l  .. 


T.iiiiuik.     ivrei-m.  TuntMRi-    Hweeni.   T«>i>rni*e.   I*ereem.  VomMifr.  tvr> 


1*73  71  In 
t*#  ".• 


Tntal   4,X»,  M 


z,er4,  i;n 

1SI.  IMl> 
JU.WM 

no,  an 
sR.wri 

72.751 
67.522 
41, 602 



«J.  1 
11.2 
7.4 
4.8 
3.3 
1.9 
1.7 
1.6 
,1 

: 

3,4to,IK7 

«W.  101 
3te.2l9 
J.-v 

1-V2.70S 
*4,421 
116.149 
104.702 
M.33I 

iu.  4  MtLMl 

10.  H  i       434. '.US 
5.»  7W.<r2* 
4.5  1  062.3S1 
2.7  SOS.OKS 
Ul  ,  276.326 
2.0  1  197.74" 
I.H  |       163.  V* 
.»  180,068 

ttt 
1.  K 
».» 
6.9 

11 

2.4 
LB 
1.5 
1.4 
1.0 

•va 

hvjwi.  in 

'  II).  MX) 

ani  iik; 

1.025.421 
420.  M7 

121).  Wt> 

3*3. 200 
358.  415 
638.493 

m  ■.«, 

1,773.674 

rtrrrwf. 
>  ;«l 
4.2  6* 

4. 1  200 
V.I  <Wi 

•2.7  274 

2.2  394 
1.9  .99 
1.8  419 

3.3  1.410 
2.3   

290.466 

M 

42",  6941 

7.0  1  010,730 

0. 5  X#4 

i.s»,  ivu 

l(«P.U 

\  IKK*.  174 

loan  |  u.iwv.ga: 

18, 8*7. 132 

100  0  36 

JO.  W 

111.144 

■jo.oio 

  129.961   

227.731 
131.  srw 



47.144   

1 

The  world's  seagoing  stajani  tonnage  has  grown  from  4,328,108  gross  tons  to  18,887,132  gross 
tons,  an  increase  of  336  per  cent,  during  the  twenty-five  years.  Our  seagoing  steam  tonnage, 
however,  ha*  risen  only  t>N  per  cent,  the  percentage  of  increase  l>oing  only  one-third  that  of 
France,  the  nation  next  ubove,  us,  who  are  the  lowest  on  the  list.  While  we  have  been  raising 
our  maritime  steam  tonnage  from  168,040  gross  tons  in  1874  to  810,8<K)  in  181»S»,  Great  Britain 
lias  lifted  her  figures  from  2,634.431  gross  tons  to  10.JW3.  111.  an  increase  of  311  per  cent  over  a 
tonnage  that  had  already  reached  large  proportions  at  the  beginning  of  the  period.. 

With  the  causes  of  our  decline  in  the  ocean  carrying  trade  we  are  not  hero  concerned.  It  is 
evident  that  the  decline  in  our  seagoing  sail  tonnage  presents  no  exception  t4)  the  tendency  of  all 
countries  to  substitute  steam  for  sails.  Should  our  maritime  sail  tonnage  decline  onlv  40  per 
cent  during  the  coming  twenty-live  years,  it  will  lie  reduced  to  771.515  gross  tons;  but  there  are 
strong  reasons  for  thinking  that  the  substitution  of  the  engine  for  the  sail  will  proceed  more 
rapidly  in  the  future  than  it  has  in  the  past.  As  the  sailing  vessels  wear  out  they  will  l»c 
replaced  by  steamers.  The  American  merchant  marine  engaged  in  the  foreign  trade  has  declined 
to  small  proportions,  but  there  is  no  doubt  that  economic  and  political  conditions  favorable  to 
the  restoration  of  our  carrying  trade  are  rapidly  developing,  and  that  our  new  marine  must 
almost  certainly  consist  of  sUmnishipM.  The  statistics  of  the  tonnage  of  sailing  vessels  and 
steamers  constructed  in  the  I'nitcd  States,  during  the  five  years  from  lh!>4  to  1899,  tend  to  confirm 
this  view.  During  these  five  years  806,938  gross  tons  of  sailing  v*,ssels  were  built  in  American 
yards  and  570,831  tons  of  steamers.  The  figures,  moreover,  include  the  vessels  built  for  the 
fleet  on  the  Great  Lakes,  and  this  fleet  consists  partly  of  schooner-rigged  barges  that  are  classi- 
fied as  sailing  vessels,  although  they  are  practically  always  tow4>d." 

In  the  future  construction  of  ocean-going  vessels  it.  is  probable  that  we  shall  do  as  we  have 
done  in  constructing  our  lake  fleet,  and  substitute  steamers  for  sailing  vessels.  The  gross  tonnage 
of  the  vessels  on  the  Great  Lakes  in  1875,  1880.  1800,  18.W,  and  1908  (not  including  canal  lioatsand 
small  barges),  is  shown  by  the  following  table,  which  also  indicates  the  division  of  the  tonnage 
between  sailing  vessels  and  steamers: 

.VlimOrr  and  grot*  tmtnagr  of  nailing  mmH  nwi  Htmntrt  OH  the  Great  hikr*,  1876,  1880,  1890,  1899,  ami  1903. 


Year. 


Sailing,  steam. 
Number.      Ton*.      Smaller  Ton* 


SalllnK. 


Year. 


1.710 
1,272 


*W.  787 

■m \m 
:t2*.  lot 


931 
1.477 


man 

313,04* 


Number     Tun*.      Number.  TOM*. 


MOB, 


874 
1176 


31M74 
31'.,  194 


1.732 
1.796 


1.4*7,992 


"During  the  calendar  year  1H03  the  total  tannage  of  »hip9  constructed  in  the  world  comprised  1,964,000  ton*  of 
steamers  and  lH2,U00nf  rail.  1  taring  that  year  I  lie  mil  lonuugv  of  the  world  decrvttMsl  143,000  tona  and  the  steam 
tonnage  increased  I  ..W, 000  tons.  During  the  decade  lSDH-MKKt  the  steam  tonnage  under  the  American  flag  grew 
I  ,L"Ji.  -  Hi  tons,  while  the  sail  tonnage  declim-d  152,272  tons. 
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The  steam  tonnage  of  the  lake.-*  grew  from  203,298  tons  in  1879  to  1,467.992  tons  in  1908,  a 
fourfold  increase  in  twenty-four  years.  The  sailing  vessels,  although  they  have  decreased 
in  number,  have  apparently  not  declined  greatly  in  tonnage.  This  is  more  apparent  than  real 
because,  as  was  stated  above,  a  part  of  the  tonnage,  classified  as  sailing,  consists  of  schooner- 
rigged  barges.    The  sailing  vessel  hits  ceased  to  lie  an  important  factor  on  the  (ireat  Lake.-. 

It  may  probably  he  assumed  that  the  canal  across  the  Isthmus  will  have  been  completed  and 
put  in  operation  l>y  1914;  according  to  the  foregoing  facts,  what  will  then  be  the  position  of  the 
sailing  vessel  in  our  maritime  fleet  i  If  the  rate  of  change  from  sail  to  steam  that  has  taken  place 
during  the  ten  years  from  1881*  to  1899  should  simply  Ih>  continued,  our  seagoing  sail  tonnage 
will  have  declined  to  about  650,000  gross  tons  by  1914,  and  our  seagoing  .steam  tonnage  will  have 
grown  to  about  1,600*000  gross  tons.  Hut  the  increase  in  our  seagoing  steam  tonnage  will 
undoubtedly  be  much  more  rapid  during  the  coming  fifteen  years  tlian  it  lias  l»een  during  the  past 
decade  and  a  half.  During  the  fifteen  years  from  1884  to  1899  the  steam  tonnage  on  the  Great 
Lakes  increased  214  per  cent.  If  the  seagoing  steam  tonnage  of  the  I'nitod  States  in  1899, 
810,800  gross  tons,  should  increase  by  a  like  [>ercentage  during  fifteen  years,  it  would  amount  to 
2,546.000  gross  tons  in  1914.  The  assumption  of  sucn  a  growth  as  this  in  our  seagoing  steam 
tonnage  during  the  first  decade  and  a  half  of  the  twentieth  century  does  not  seem  unwarranted. 
An  estimate  would  seem  to  be  conservative  that  placed  our  sail  tonnage  at  about  one-sixth  of  our 
total  tonnagi-  in  15)14.  Should  the  sailing  vessel  after  11)14  continue  to  give  way  to  the  steamer, 
the  isthmian  canal  will  be  used  by  sailing  vessels  only  to  a  limited  extent. 

THK  FUTURE  USE  OF  SAILING  VESSELS  BY  SPECIAL  CLASSES  OF  TRAFFIC. 

There  are  some  kinds  of  freight,  such  as  coal,  lumber,  grain,  nitrate  of  soda,  and  sugar,  espe- 
cially adapted  to  movement  by  sail  because  they  are  shipped  as  full  vessel  cargoes  and  do  not  need 
to  be  transported  rapidly  or  delivered  promptly.  Will  this  traffic  continue  to  find  the  sailing 
vessel  the  more  economical  carrier  ! 

If  the  sailing  vessel  is  to  be  used  for  the  carriage  of  commodities  that  can  Iks  shipped  as  full 
cargoes,  the  prevalent  type  of  vessel  will  probably  be  large  five  and  six  masted  steel  schooners 
capable  of  tarrying  5,000  or  more  tons  of  cargo.  Two  six-masted  schooners  were  built  on  the 
Maine  coast  during  185*9  and  several  other  large  four  and  five  masted  sailing  vessels  were  built 
during  1898  and  1899.  One  of  the  two  six-masted  schooners  is  3o2  feet  11  inches  long  on  the 
keel  and  34.")  feet  long  on  deck.  She  has  48  feet  3  inches  beam  and  is  22  feet  6  inches  deep:  her 
gross  tonnage  is  2,974,  the  net  tonnage  2.743,  and  she  will  carry  a  little  over  5,000  tons  of  coal. 
According  to  the  owner,  this  vessel  "was  built  expresslv  for  the  coal  trade,  yet  she  is  built  so  as 
to  go  to  any  part  of  the  world  with  any  kind  of  <argo."  The  largest  sailing  vessel  yet  constructed 
is  the  Tkoma*  W.  fji>rn<>n,  which  is  a  seven-masted  schooner  of  5,218  tons  gross  register  and 
having  a  cargo  capacity  of  between  7,imio  and  8,000  tons.  The  length  of  the  vessel  is  375  feet 
over  all.  the  l>eani  50  feet.  Two  five-masted  steel  barks,  the  /W»n  and  I'<>tv*/\  nearly  as  large 
as  the  Lmcwm,  arc  owned  in  Hamburg.  Germany.    Like  the  Laiaum,  they  date  from  1908. 

During  189!)  and  1900  there  was  a  revival  in  the  business  of  building  sailing  vessels,  Iwth 
wooden  ana  steel,  caused  by  the  great  searcitv  of  ships,  the  high  ocean  freight  rates,  the  high 
price  of  steel,  and  the  unusual  price  of  coal  in  Kurope;  but  this  was  probably  a  temporary  increase 
in  the  construction  of  sail  tonnage.  If  the  sailing  vessel  is  in  the  future  to  occupy  a  prominent 
place  in  the  ocean  marines  of  the  world,  it  will  be  because  of  its  special  adaptability  to  the  trans- 

S or  tat  ion  of  such  commodities  as  sugar,  coal,  nitrates,  grain,  and  lumber.    The  liest  basis  for 
eductions  as  to  the  future  is  the  present  practice  of  the  large  shippers  and  carriers  of  these 
special  commodities. 

The  transportation  of  nitrates  from  Chile  to  Kurope  ami  the  Atlantic  seaboard  of  the  United 
States  is  well  adapted  to  the  sailing  vessel,  and  the  J'rei/**'>i  and  /"vtosi  were  built  for  that  trade. 
It  was  formerly  supposed  that  the  steamer  could  not  compete  with  the  sailing  vessel  in  this  traffic; 
but  during  the  past  few  years  a  large  part  of  the  nitrate  shipments  have  been  made  by  steamers. 
It  is  obvious  that  the  isthmian  canal  will  make  it  much  more  difficult  for  the  sailing  vessel  to 
compete  with  the  steamer  for  this  traffic. 

As  regards  the  transportation  of  grain  and  lumber,  much  the  same  change  seems  probable, 
although  the  lumber  of  our  west  coast  is  at  present  all  shipped  in  sailing  vessels.  If  sailing  ves- 
sels can  not  advantageously  use  the  canal  in  competition  with  the  steamer  a  question  that  is  con- 
sidered at  length  in  the  latter  part  of  this  chapter-  the  grain  and  lumber  cargoes  will  certainly 
be  taken  by  the  steamers.  The  action  recently  taken  by  a  company  of  New  lork  business  men, 
who  have  acquired  a  large  tract  of  timber  in  the  Carolines,  is  significant  in  this  connection.  The. 
lumber  gotten  out  by  this  company  will  be  shipped  from  Georgetown,  S.  C.  by  two  large  steamers 
built  especially  for  this  business. 

Not  long  since  a  New  York  firm  operating  a  large  fleet  of  sailing  vessels  between  the  two 
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American  seaboards  sold  out  the  entire  fleet  and  in  L9QU  and  1901  put  in  its  place  seven  steamers 
which  are  plyiug  between  New  York  and  Pacific  Ocean  ports  and  Hawaiian  Islands  via  the  Straits 
of  .Magellan. 

Tlie  trade  lietween  the  North  Atlantic  countries  and  Australia  has  long  been  considered  one 
that  would  la*  held  by  the  sailing  vessels  against  steam  competition.  This  was  the  opinion  of 
Lieutenant  Maury.  Three  or  four  years  ago,  however,  this  business  was  invaded  by  steamers, 
whieh  now  carry  the  larger  percentage  of  the  trafb'e. 

The  facts  regarding  the  present  division  of  the  trade  between  the  Suez  route  and  the  route 
followed  by  sailing  vessels  are  especially  important  in  connection  with  this  inquiry.  In  order  to 
determine  the  extent  and  nature  of  the  present  competition  of  sailing  vessels  with  steamers  in  the 
trade  lietween  Europe  and  the  Ku.-t.  the  following  table  has  ticen  compiled  from  British  reports. 
It  gives  the  tonnage  of  steam  and  sailing  vessels  cleared  from  British  porta  for  the  foreign  ports 
of  the  East  in  the  years  1893  and  181*8.  While  it  does  not  include  the  clearances  from  other 
North  Atlantic  countries,  it  undoubtedly  represents  the  facts  for  the  entire  trade,  because  the 
major  share  of  the  commerce  between  the  North  Atlantic  and  the  East  is  in  the  hands  of  Great 
Britain.  Moreover,  this  table  is  to  some  extent  supplemented  by  figures  regarding  the  sail  and 
steam  tonnage  employed  in  the  trade  from  Germany  to  the  East. ' 
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From  the  foregoing  table  it  appears  that  the  total  clearances,  steam  and  sail,  from  British 
ports  for  the  East  increased  567,784  tons  during  the  five  years  from  1893  to  1898,  and  that  nearly 
all  of  this  increase  was  in  steam  tonnage,  the  growth  in  the  tonnage  of  steam  vessels  being 
562,072  tons,  or  all  but  6,716  tons  of  the  total  increase.  By  making  the  proper  subtractions,  the 
sail  tonnage  for  1898  is  found  to  be  498,757  tons;  and  for"l89H,  504.472  tons.  The  facts,  then, 
are  that  the  sailing  tonnage  remained  practically  stationary,  while  the  steam  tonnage  considerably 
increased.  The  sail  tonnage  did  not  fall  off  absolutely .  but  declined  relatively.  In  1893  the  sail 
tonnage  constituted  16.4  per  <?ent  of  the  total  steam  and  sail,  whereas  in  1898  the  sail  tonnage 
constituted  only  14  per  cent  of  the  total,  the  decline  having  been  nearly  2i  per  cent  -in  live  years. 

The  clearances  from  Great  Britain  to  certain  special  ports  in  the  East  present  figures  quite 
as  significant  as  the  totals  referred  to  above.  The  commerce  entering  Eastern  Africa  by  way  of 
the  Portuguese  possessions  represents  a  comparatively  new  trade,  in  1898  the  trade  was  verj' 
small,  but  in  1*98  it  had  grown  to  large  projx>rtions.  It  is  interesting  to  note  that  practically 
all  of  this  new  tonnage  consisted  of  steamers.  Japan  present*  a  similar  showing.  The  recent 
rapid  growth  of  the  trade  of  Great  Britain  with  Japan  has  brought  into  service  a  large  amount 
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of  steam  tonnage  and  but  a  very  -mall  number  of  -ailing  vessels.  The  figures  for  Bengal  and 
Burmah  also  show  that  nearly  all  of  the  large  increase  in  the  clearances  from  Great  Britain  to 
those  countries  consisted  of  steam  tonnage.  The  Mime  statement  applies  to  New  South  Wales. 
In  the  ease  of  New  Zealand  the  increase  in  the  steam  tonnage,  during  the  five  years  under  con- 
sideration, was  larger  than  the  total  increase  in  steam  and  sail  tonnage  combined.  This  indicates 
a  falling  off  in  the  use  of  sailing  vessels. 

In  the  trade  from  Germany  to  the  Far  East  the  change  from  sail  to  steam  tonnage  is  taking 
place  very  rapidly.  Gorman  trade  directly  with  the  East  has  largely  increased  during  the  past 
decade,  and  this  new  traffic  has  brought  steamers,  and  not  sailing  vessels,  into  use.  The  follow- 
ing figures  taken  from  the  German  reports  indicate  this,  and  also  show  that  sail  tonnage  has 
fallen  off.  In  1890  there  cleared  from  German  ports  for  British  India  and  the  islands  of  the 
Indian  Ocean,  sail  tonnage,  7ti,o00  net  tons;  steam  tonnage,  219,000  tons.  In  1897  the  figures 
were:  For  sail,  55,000,  and  for  steam  819,000.  That  is  to  say,  during  those  seven  years  the 
tonnage  of  sailing  vessels  cleared  from  Germany  for  British  India  and  the  islands  of  tlie  Indian 
Ocean  decreased  21,000  tons,  while  steam  tonnage  increased  100,000  tons.  In  1*90  there  cleared 
from  Germany  for  China  sailing  vessels  with  a  net  tonnage  of  9,000,  and  steamers  with  u  tonnage 
of  70,000.  In  1897  no  sailing  vessels  cleared  for  China,  but  the  tonnage  of  steamers  had  grown 
to  110,000  net  tons. 

MKKITS  OF  THK  STKAMKK  AM)  SAIUNU   VKSSKI,  (OMl'AltKl). 

The  special  advantages  of  the  sailing  vessel  are  that  its  motor  power  costs  nothing  and  that 
it  requires  a  smaller  crew  of  men  than  is  necessary  for  a  steamer  of  the  same  size.  The  British 
reports  show  that  a  typical  sailing  vessel  of  2.381  net  tons  is  manned  by  a  crow  of  34  men,  22  of 
whom  are  seamen.  A  steam  vessel  of  nearly  the  same  tonnage.  ^.31.r>  Ions  net.  has  a  crew  of  38 
men,  of  whom  11  are  seamen  and  17  are  engineers,  firemen,  and  coal  passers.  Taking  the  total 
British  merchant  marine,  the  number  of  men  was  15.8  in  1808  per  L,000  net  tons  on  British  sailing 
vessels,  while  on  the  steam  vessel  the  number  of  men  was  22  per  1,000  tons. 

In  the  foreign  trade  of  Great  Britain  the,  number  of  persons  employed  on  sailing  vessels  for 
each  loo  tons  net  register  was.  in  1880,  2. 89;  1890,  1.96;  1898,  I. ♦>."».  On  steam  vessels  the  num- 
ber employed  for  100  tons  net  register  was,  in  1880,  2.95;  1890,  2.73;  1H9S,  2.32.  These  figures 
are  sufficient  to  show  that  steamers  require  more  men  than  sailing  vessels  for  an  equal  amount  of 
tonnage.  In  large,  slow-going  steam  vessels  the  numl>er  of  men  required  is  relatively  small  and 
may,  indeed,  not  exceed  1  man  per  100  tons  net  register,  but  it  is  equally  true  that  a  large  schooner 
requires  a  very  small  crew  of  men — even  smaller  than  is  needed  by  the  largo,  modern,  slow  freight 
steamer. 

There  seems,  moreover,  to  Ik;  but  a  small  difference  in  the  size  of  crews  required  by  the  more 
recently  constructed  steamers  and  sailing  vessels  of  equal  capacity.  A  steamer  of  3,000  tons 
dead-weight  cargo  capacity  (which  would  be  a  small  steamer)  ana  a  sailing  vessel  of  equal  capacity 
(which  would  be  a  relatively  large  sailing  ship)  would  each  have  a  crew  of  23  or  24  men.  The 
sailing  vessel's  crew,  however,  would  include  a  larger  number  of  unskilled  lalwrers — seamen  — 
than  would  the  steamer,  and  the  sailing  vessel's  expenses  for  labor  would  be  somewhat  lower  than 
the  steamer's. 

The  disadvantages  of  the  sailing  vessel  are  its  slow  speed,  its  dependence  upon  the  winds 
and  currents,  and  the  consequent  uncertainty  as  to  the  time  of  delivering  the  cargo  assigned  to  it. 
The  superiority  of  the  steamer  consists  in  fts  speed  and  its  ability  to  assure  the  delivery  of  its 
freight  at  a  stipulated  time,  unless  violent  storms  are  encountered.  The  disadvantages  of  tho 
steamer  ore  the  cost  of  coal,  the  large  amount  of  space  taken  up  by  the  coal  bunkers  and  machin- 
ery— one  fourth  to  one-third  of  the  hull  capacity  and  the  somewhat  larger  crew  ordinarily 
required. 

As  regards  the  cost  of  coal,  mechanical  improvements  have  done  a  great  deal  to  lessen  the 
Steamer's  handicap.  Some  of  these  new  steamers  for  the  trade  between  our  two  seaboards  will 
carry  10,000  dead-weight  tons,  liesides  2,500  tons  of  coal.  They  have  quadruple  expansion 
engines,  with  hoilei  pressure  of  210  pounds  to  the  square  inch.  These  vessels  will  consume  +0 
tons  of  coal  per  day.  running  at  9  knots  per  hour.  It  is  planned  now  that  in  making  the  trip  via 
the  Straits  of  Magellan  they  will  coal  only  at  Coronel,  Chile.  The  consumption  of  coal  between 
New  York  and  San  Francisco  via  the  canal  will  l>e  about  1,000  tons  each  way.  This  will  make 
the  consumption  224  pounds  per  ton  of  freight  each  one-way  trip.  Assuming  the  price  of  coal 
free  on  board  vessels  in  Atlantic  ports  to  be  $2.50  per  ton  of  2,240  pounds,  it  would  take  one- 
tenth  of  a  ton  of  coal,  costing  25  cents,  to  transport  one  ton  of  cargo  between  New  York  and 
Sau  Francisco. 

The  data  presented  in  the  foregoing  paragraphs  do  not  fully  demonstrate  the  inability  of  the 
sailing  vessel  to  compete  with  the  steamer  in  the  future  for  the  transportation  of  speciaf  classes 
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of  commodities,  but  the  evidence  strongly  indicates  thai  result.  That  the  sailing  vessel  will  con- 
tinue to  be  used  for  some  time  to  come,  especially  by  the  people  of  the  United  States,  seerus 
probable,  but  our  use  of  the  sailing  vessel,  however,  will  be  restricted  mainly  to  two  classes  of 
service.  One  of  these  two  fields  of  usefulness  will  Ik-  that  part  of  our  coasting  trade  that  can 
not  readily  be  so  organized  us  to  be  performed  bv  regular  lines  of  steamers.  The  other  use,  to 
which  we  shall  continue  to  put  the  sailing  vessel  will  1h»  that  of  performing  the  irregular  or 
skirmish  work  of  international  trade.  There  is  at  the  present  time  an  irregular  trade  develop- 
ing between  the  United  States  and  several  iMirts  of  South  America -such,  for  instance,  as  that 
being  tarried  on  between  the  Gulf  ports  and  the  River  Plata.  In  the  earlier  stages  of  the  devel- 
opment of  such  a  traffic  the  sailing  vessel  is  a  convenient  agent:  but  when  the  trade  becomes 
larger  and  the  exchange  of  commodities  between  the  two  sections  becomes  regular  and  continu- 
ous, a  line  of  steamers  will  be  established,  and  most  of  the  sailing  vessels  will!*?  obliged  to  with- 
draw from  the  business.  The  withdrawal  of  sailing  vessels  from  the  trade  between  the  United 
States  and  the  Orient  and  the  substitution  of  steamers  for  the  greater  purt  of  the  traffic  between 
our  two  seaboards  are  instances  of  the  substitution  of  the  steamer  for  the  sailing  vessel  when  the 
amount  of  business  to  be  done  had  become  regular  and  large  in  volume. 

WOUI.lt  SAII.INU  VKSSKI.S  USE  A  CANAI.  HITHER  AT  PANAMA  OK  ACROSS  NICARAGUA? 

it  does  not  seem  probable  that  coal,  lumber,  grain,  nitrates,  and  sugar— commodities  that 
will  make  up  a  large  share  of  the  canal's  traffic — will  in  the  future  be  carried  to  a  large  extent  in 
sailing  vessels.  Nevertheless,  the  sailing  vessel  will  be  a  carrier  of  some  importance  when  the 
canal  is  opened,  and  jtossibly  for  a  score  of  years  thereafter.  Such  being  the  case,  the  relative 
advantages  of  the  Panama  and  Nicaragua  routes  for  sailing  vessels  should  be  compared.  The 
extent  to  which  sailing  vessels  will  use  an  isthmian  waterwav  will  depend  upon  the  actual  saving 
in  time  which  a  sailing  vessel  could  make  by  using  the  canai  instead  of  the  Cape  route,  and  upon 
whether  sailing  vessels  can  compete  with  steamers,  both  using  the  canal  route. 

In  the  year  lSGfi  Lieut.  M.  F.  Maun-,  in  a  letter  written  to  a  friend,  made  the  following 
statement: 

The  result  of  my  investigations  into  the  wind*  and  rumen  to  of  the  wa  and  their  influence  upon  the  route* 
of  commerce  authorize  the  opinion  which  I  have  expressed  before,  und  which  I  repeat,  namely,  if  nature,  bv  one  of 
her  convulnionH,  tihouhl  rend  the  continent  of  America  in  twain  ami  make  a  channel  arrow  the  luthmus  of  Panama 
or  Darien  as  deep,  as  wale,  ami  tv>  free  as  the  Straits  of  Dover  it  would  never  become  a  commercial  thoroughfare  for 
railing  vessels.  Having  the  outward  bound  and  those  that  could  reach  it  with  leading  winds.  *  *  *  You  will 
observe  At  a  glance  that  the  Isthmus  of  Panama  or  Darien  i.-*,  on  account  of  these  winds  and  calms,  in  a  purely  com- 
mercial [mint  of  view,  the  nmet  out-of-the-way  place  "f  any  part  of  the  Pacific  coast  of  intertropical  America. 

Those  persons  who  have  endeavored  to  prove  that  the  Panama  route  could  not  l>o  used  by 
sailing  vessels  have  quoted  the  foregoing  statements  of  Lieutenant  Maury,  and  have  interpreted 
his  statements  to  mean  that  no  sailing  vessel  would  or  could  make  use  of  a  canal  across  thb 
Isthmus  of  Panama.  It  is  well,  however,  to  note  the  exception  which  Lieutenant  Maury  makes 
at  the  close  of  bis  general  statement.  He  says  the  Panama  route  "would  never  become  a  com- 
mercial thorough  fare  for  sailing  vessels,  saving  the  outward  bound  and  those  that  could  reach  it 
with  leading  winds."  In  view  of  this  limiting  clause,  it  would  seem  that  Lieutenant  Maury 
thought  sailing  vessels  outward  bound  from  Kurope  or  from  anv  North  Atlantic  port  to  the 
Paeihe  might  jutss  through  a  Panama  canal.  His  statement  would*  also  indicate  him  to  think  that 
vessels  bound  from  the  west  coast  of  the  United  Suites  for  the  Atlantic  might  pass  through  a 
Panama  canal  during  the  winter  months,  when  the  winds  and  currents  are  favorable  for  vessels 
sailing  southward  toward  Panama.  When  we  consider  that  the  larger  part  of  the  Pacific  coast 
grain  would  l>e  exported  during  the  later  autumn  and  winter  months,  and  that  a  large  part  of  the 
lumber  from  the  Pacific  coast  of  North  America  might  Is?  shipped  during  the  winter  half  of  the 
year,  we  must  conclude  that  Lieutenant  Maury's  apparently  strong  statement  does  not  preclude 
the  possibility  of  a  considerable  traffic  in  sailing  vessels  through  that  waterway. 

Ilydrographcrs,  ship  brokers,  and  sailing  masters  generally  disbelieve  in  the  practicability 
of  the  use  of  a  Panama  canal  by  sailing  vessels.  There  is  no  doubt  that  sailing  vessels  can  enter 
and  clear  the  Hay  of  Panama — they  now  do  so  to  a  limited  extent — nor  would  it  be  impossible 
for  a  sailing  vessel  to  make  use  of  a  Panama  canal;  but  there  is  little  reason  to  think  that  the 
sailing  ship  would,  under  the  conditions  of  competition  that  will  prevail  after  the  waterway  has 
been  opened,  pass  from  one  ocean  to  the  other  in  anv  considerable  numbers. 

It  perhaps  ought  to  be  stated  in  this  connection  that  sailing  vessels  bound  from  Panama 
either  to  the  north,  south,  or  west  arc  obliged  to  work  their  way  southward  and  westward  to  the 
Galapagos  Islands,  and  usually  some  distance  west  of  that  group,  before  getting  the  winds  and 
currents  that  will  take  them  to  their  destination.  Vessels  bound  from  Panama  to  San  Francisco 
are  advised  by  Maury's  sailing  directions  to  work  their  way  down  the  Colombia  coast,  and  during 
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the  months  from  June  to  .(miliary,  inclusive,  to  change  their  course  about  latitude  2°  north, 
standing  olf  the  coast  to  the  westward,  passing  nortli  of  the  Galapagos  Islands.  From  February 
to  June,  inclusive,  it  is  l>etter  for  the  vessel  to  work  southward  across  the  equator  before  turning 
to  the  west.  The  course  toward  the  west  is  maintained  until  the  one  hundredth  meridian  is 
passed,  and  then  the  vessel  may  "edge  away  for  Cipperton  Hock  (10  is'  N.  and  1C9'J  10'  W.), 
after  passing  which  thev  may  push  to  the  northward  for  the  northern  trades." 

Before  Maury  worked  out  these  sailing  directions,  as  the  result  of  bis  study  of  winds  and 
currents,  sailing  vessels  consumed  !to  days,  on  an  average,  in  sailing  from  Panama  to  San  Fran- 
cisco by  the  direct  route.  According  to  the  geographer  licrghaus,  the  average  time  taken  to  make 
the  voyage  by  Maury's  route  is  37  days.  The  distance  by  the  circuitous  route  is  somewhat  more 
than  5*000  nautical  miles.  The  direct  route,  the  one  followed  by  steamers,  is  nearly  2,000  knots 
shorter  than  the  one  taken  by  sailing  vessels. 

A  most  careful  study  of  the  conditions  affecting  the  use  of  the  Panama  and  Nicaragua  routes 
by  sailing  vessels  was  made  by  Lieut.  Frederick  Collins.  U.  S.  Navv,  in  1872.  He  studied  the 
winds  aud  currents  prevailing  at  different  seasons  of  the  year  in  each  part  of  that  section  of  the 
ocean  that  would  lie  traversed  bv  sailing  vessels  plying  between  Panama,  Nicaragua,  and  other 
Pacific  ports,  and  then  estimated  the  number  of  days  that  it  would,  on  an  average,  take  a  sailing 
vessel  to  make  the  voyage  between  the  two  isthmian  ports  and  other  Pacific  harbors.  The  gen- 
eral conclusion  to  which  ne  came  in  regard  to  the  navigation  of  the  Bay  of  Panama  was  that  'no 
great  difficulty  need  be  experienced  in  getting  from  the  vicinity  of  the  Bay  of  Panama  to  where 
good  winds  might  be  found.  *  *  *  A  careful  computation  gave  only  10  days  as  the  average 
time  that  would  he  consumed  in  getting  a  sufficient  offing  to  secure  pood  winds,  providing  the 
correct  route  was  pursued."  The  route  considered  correct  by  Lieutemant  Collins  was  the  one 
adopted  by  Lieutenant  Maury,  to  which  reference  was  made  above. 

The  distances  which  Lieutenant  Collins  calculated  sailing  vessels  would  have  to  travel  in 
proceeding  from  Panama  and  from  Brito  to  reach  San  Francisco,  and  the  number  of  days  which 
each  of  these  trips  would  require,  are  indicated  by  the  following  table: 
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The  table  makes  the  time  required  for  a  sailing  vessel  to  reach  San  Francisco  to  be  14  days  less 
when  the  trip  begins  at  Brito  than  when  it  begins  at  Panama.  The  distances  and  time  required 
for  the  return  trip  from  San  Francisco  to  Panama  and  Brito  are  indicated  by  the  following  table: 
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According  to  the  calculations  of  Lieutenant  Collins,  the  time  required  for  a  sailing  vessel  to 
make  a  round  trip  from  Nicaragua  to  San  Francisco  would  be  nineteen  days  less  than  for  a  round- 
trip  voyage  between  Panama  and  San  Francisco.  These  figures  would  seem  to  indicate  that  if 
either  route  is  av  ailable  for  sailing  vessels,  the  Nicaragua  route  would  possess  decided  advan- 
tages over  the  one  at  Panama.  However,  other  authorities  differ  from  Lieutenant  Collins  as  to 
some  of  these  conclusions.  The  figures  given  for  the  length  of  the  average  voyage  from  Nica- 
ragua to  San  Francisco  is  8,240  nautical  miles.  This  seems  too  short;  indeed,  the  United  States 
Ilydrographic  Office  estimates  the  distanee  to  be  4.5IH)  miles.  The  great-circle  distance,  or  the 
length  of  the  route  followed  by  full-powered  st<>amer8,  U 2,700  mile*.  Furthermore,  experienced 
navigators  assert  that  a  vessel  bound  for  Brito  must  beat  up  and  down  the  coast  or  go  far  to  the 
westward:  and  that,  although  the  Nicaragua  route  is  more  advantageous  than  the  one  from 
Panama  for  sailing  vessels,  it  is  nevertheless  necessary  for  vessels  to  make  a  long  detour  from  a 
direct  course. 

The  distance  for  steamers  from  Panama  to  San  Francisco  being  8,277  nautical  miles,  a  '.'  knot 
steam  freighter  would  make  the  run  in  lo  days,  a  lo-knot  ship  in  13.0  days,  and  a  vessel  of  12 
knots  in  11.3  days.  These  figures  are  to  la?  contrasted  with  37  days,  the  average  time  required 
by  the  sailing  vessel.    From  Brito  to  San  Francisco  the  distance  for  steamers  is  2,700  nautical 
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miles.  To  make  this  run,  u  J)-knot  freighter  would  require  12J  days,  a  10-knot  ship  Hi  days, 
and  a  12-knot  vessel  days.  Lieutenant  Collins  made  the  time  by  sail  between  Nicaragua  and 
San  Francisco  vary  from  22  to  2<i  days,  but,  for  reasons  just  stated.  Ids  calculations  underestimate 
(possibly  by  about  5  days)  the  time  that  would  actually  ho  required. 

SAVING  TO  SAILING  VE88KLS  BY  USE  OK  ISTHMIAN  CANAL  INSTEAD  OF  CAPE  KOUTE. 

Concerning  the  time  required  to  make  the  voyage  by  .sailing  vessel  from  New  York  to  San 
Francisco,  ttlmndant  information  is  obtainable  from  the  logs  of  the  many  sidling  vessels  that  are 
now  navigated  between  those  two  ports.  A  New  York  firm  operating  sailing  vessels  from  New 
York  to  San  Francisco  has  reported  the  time  taken  by  eleven  different  sailing  vessels  that  made 
the  trip  during  the  year  lK)t8.  The  average  time  for  these  vessels  was  13*  davs,  the  range  being 
from  113  to  l.r>l  days.    Another  New  York  firm  doing  a  large  business  with  the  Pacific  coast  has 

S'ven  the  time  required  by  seven  sailing  vessels  whose  voyages  were  made  at  different  seasons  of 
e  year.  The  time  taken  ranges  from  118  to  16!»  days,  the  average  for  the  seven  being  13U 
days.  Both  of  these  firms  report  that  they  consider  140  days  to  be  a  fair  average  for  the  west- 
bound passage.  For  the  return  trip  from  San  Francisco  to  New  York  the  time  taken  is  somewhat 
less,  and  is  said  to  average  from  110  to  115  days. 

In  order  to  arrive  at  the  time  a  sailing  vessel  would  require  to  make  the  trip  from  New  York 
to  San  Francisco  by  way  of  an  isthmian  (anal,  it  is  necessary  to  add  the  time  that  would  be  taken 
for  the  voyage  from  New  York  to  the  Isthmus,  the  time  that  would  be  required  for  making  the 
transit  through  the  canal,  and  the  number  of  days  nc«  es>arv  for  reaching  San  Francisco  after 
leu\  ing  the  Isthmus.  When  Commander  (now  Kear-Admiral)  Sclfridge  gave  Lieutenant  Collins 
instructions  to  investigate  and  report  upon  the  time  it  would  take  sailing  vessels  to  make  a  voyage 
between  the  Isthmus  of  l'unama  and  various  Pacific  ports,  he  said: 

In  compodiur  the  table  you  wilt  allow  an  average  of  twenty  days  to  ami  lr»m  the  t'nlled  State*  and  the  month  ol  the  Atrato:  thirty 
day*  from  the  KnglUh  Channel  to  the  *arne  point,  andlorty  day*  homeward  to  Kuropv. 

It  would  take  a  sailing  vessel  practically  the  same  time  to  reach  Panama  or  Grevtown  that 
it  would  to  reach  the  mouth  of  the  Atrato.  On  the  basis  of  the  averages  accepted  by  Admiral 
Sclfridge  for  the  Atlantic  part  of  the  voyage,  and  bv  Lieutenant  Collins  for  the  Pacific  portion 
of  the  trip,  a  vessel  would  bo  twenty  days  from  New  York  to  the  Isthmus,  thirty -eight  days  from 
Panama  to  San  Francisco,  a  total  of  fifty-eight  davs,  to  which  should  be  added  one  day  for  the 
passage  of  a  Panama  canal.  Lieutenant  Collins  estimated  twenty-three  days  as  the  time  required 
by  a  sailing  vessel  to  reach  San  Francisco  from  Brito.  For  reasons  that  have  already  been  stated, 
this  estimate  seems  to  be  too  small.  If  twenty-eight  days  be  accepted  as  a  fair  estimate  of  tho 
sailing  time,  required  between  Brito  and  San  Francisco,  the  time  required  for  a  sailing  vessel  from 
New  York  to  San  Francisco  would  Ik?  twenty  days  for  the  Atlantic  part  of  the  trip  from  New  York 
to  Qreytown,  two  davs  for  the  passago  through  the  canal,  and  twenty -eight  days  from  Brito  to 
San  Francisco,  a  total  of  fifty  days.  The  probable  time  required  by  sailing  vessels  to  make  the 
trip  from  New  York  to  San  Francisco  by  way  of  the  Cape  and  through  the  two  canals  would  then 
be  as  follows: 

For  tho  Capo  route  one  hundred  and  forty  days;  for  the  Panama  route  fifty-nine  days,  and 
for  the  Nicaragua  route  fifty  days.  According  to  these  figures,  a  sailing  vessel  could  save  on  an 
average  eighty-one  days  by  using  a  Panama  canal  instead  of  making  the  trip  around  the  Cape, 
and  ninety  days  by  using  the  Nicaragua  canal  instead  of  the  present  route. 

The  east-bound  trip  from  San  Francisco  to  New  York  can,  on  account  of  the  more  favorable 
winds  in  tho  Southern  Hemisphere,  be  made  in  a  shorter  time  than  is  required  for  the  west- 
bound trip.  One  hundred  and  fifteen  days  can  probably  be  assumed  as  a  fair  average  for  the 
trip  from  San  Francisco  to  New  York  around  the  Horn.  Lieutenant  Collins  estimated  that  a 
vessel  would  on  an  average  require  twenty-six  days  from  San  Francisco  to  Panama  during  the 
winter  months,  and  thirty-one  days  during  the  summer  months.  On  the  basis  of  these  estimates 
tho  time  required  for  a  sailing  vessel  to  make  a  voyage  from  San  Francisco  to  New  York  bv  way 
of  a  Panama  canal  would  lie  forty -seven  days  during  the  winter  months  and  fifty-two  days  during 
the  summer  season.  That  is  to  say.  a  general  average  of  about  fifty  days  for  the  year  as  a  whole. 
The  time  estimated  by  Lieutenant  Collins  for  a  sailing  vessel  starting  from  San  Francisco  to 
reach  Nicaragua  was  twenty-two  days  in  the  winter  months  and  twenty-six  days  in  the  summer 
season.  This  would  make  the  time  from  San  Francisco  to  New  York  forty-four  days  for  half  of 
the  year  and  forty-eight  days  for  tho  other  half,  or  an  average  for  the  year  of  forty -six  days. 

In  view  of  the  uncertainties  attending  the  navigation  of  the  Pacific  Ocean  near  the  American 
coast,  where  sidling  vessels  are  obliged  to  l»eat  for  a  considerable  part  of  the  distance,  it  would 
seem  conservative  to  add  five  days  to  each  of  the  foregoing  averages  and  assume  fifty-five  days 
for  the  trip  by  way  of  Panama  and  fifty-one  days  for  the  voyage  by  tne  Nicaragua  route.  Aasuui- 
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ing  that  one  hundred  and  fifteen  days  is  the  average  time  required  for  a  vessel  to  make  the 
east-bound  trip  around  Cape  Horn,  the  Panama  route  would  enable  the  vessel  to  save  sixty  days 
and  the  Nicaragua  Canal  sixty-four  days. 

Vessel  owners  report  that  $75  per  day  will  coverall  the  expenses  of  operating  a  sailing  vessel 
of  2,000  tons  net  (including  wages,  interest,  repairs,  insurance,  and  all  other  items  of  expense). 
The  foregoing  reduction  in  length  of  voyage  would  effect  the  following  net  saving  in  the  cost  of 
moving  a  cargo  of  freight  by  such  a  sailing  vessel  between  New  York  and  Sin  Francisco,  which 
may  be  taken  as  typical  Atlantic  and  Pacific  ports.  A  sailing  vessel  bound  from  New  York  to 
San  Francisco  could  save  eighty-one  days  by  way  of  the  Panama  route,  which  would  be  equiva- 
lent, at  the  rate  of  $75  per  day,  to  a  saving  of  $»i,n75.  If  we  assume  a  toll  of  $1  per  net  ton  and 
a  towage  cost  of  $450  for  a  Panama  canal,  the  saving  effected  by  the  vessel  would  l>e  as  follows: 


Eight  v-one  days,  at  $75  per  ilav       fi,  075 

Toll,  at  «1  i*rton  ;   $2,000 

Towage   450 

  2,450 

Net  caving   •'<,  836 

For  the  Nicaragua  Canal  the  account  would  stand  as  follows: 

Ninetv  ilavs,  at  $75  per  ilav  .-       frt,  750 

Toll   '.  $2,000 

Towage   600 

  2,000 


Net  Having      4,  150 


The  towage  costs  adopted  in  the  foregoing  estimates  are  on  the  basis  of  a  charge-  of  3o  cents 
per  net  register  ton  for  towage  through  a  Nicaragua  canal  and  ".i'jA  cents  per  net  register  ton  for 
a  Panama  canal.  In  order  to  secure  a  reliable  estimate  of  the  probable  cost  of  securing  towage 
through  each  of  the  proposed  canals,  a  score  of  large  towhout  companies)  were  requested  to 
submit  an  estimate  of  the  charges  that  would  need  to  be  made  for  the  service  of  towing.  The 
letter  requesting  the  information  stated  that — 

The  total  length  of  a  canal  at  Nicaragua  would  be  about  190  mile!*.  Of  this  distance  alsmt  70  mile*  will  consist 
of  excavated  channel,  al>out  50  mile*  of  improved  river  navigation,  and  atioiil  70  mile*  >>f  Like. 

And- 

The  distance  from  anchorage  at  Colon  to  anchorage  at  Panama  in  alwut  47  miles,  only  a  short  distance  tieing 
open  for  navigation.  It  in  ul-o  probable  that  failing  vessel*  would  usually  desire  to  be  towed  al»»ut  100  miles  from 
Panama  OUt  to  sea.  ami  in  making  your  estimate  of  the  cost  of  towage  for  the  Panama  Canal  we  should  lw  pleaded 
to  have  you  give  both  the  cost  of  towage  between  Colon  olid  Panama  and  the  cost  of  towing  100  miles  on  the  Bay 
of  Panama. 

The  replies  received  in  response  to  this  request  varied  so  largely  that  they  did  not  furnish 
the  basis  for  so  close  an  estimate  as  it  was  hoped  might  be  made.  The  estimate  adopted  was  one 
of  those  midway  between  the  higher  and  lower  extremes,  and  one  submitted  bv  a  well-informed 
gentleman  who  was  known  to  have  given  the  question  careful  consideration.  Ilis  estimate  of  the 
cost  of  towing  loaded  sailing  vessels  through  a  Nicaragua  canal  was  30  cents  per  net  ton  register, 
and  for  towing  loaded  ships  through  a  Panama  canal  and  100  miles  to  sea — 147  miles  altogether — 
was  '22±  cents  per  net  ton  register. 

Provision  was  made  in  the  Panama  estimate  for  towing  vessels  100  miles  out  to  sea,  because 
it  was  believed  that  a  sailing  ship  would  ordinarily  save  more  than  enough  in  the  time  of  getting 
to  sea  to  pay  the  additional  charges.  Indeed,  it  is  probable  that  a  tow  of  several  hundred  miles 
Would  at  times  be  found  profitable. 

The  foregoing  estimates  of  the  savings  possible  for  a  sailing  vessel  to  effect  by  using  a 
Panama  or  a  Nicaragua  canal,  instead  of  the  Horn  route,  do  not  take  into  consideration  the  saving 
in  insurance  that  would  be  effected  by  the  reduction  in  insurance  charges  that  would  result  from 
the  use  of  an  isthmian  instead  of  a  Cape  route.  This  reduction  would  be  al>out.  50  per  cent  of 
the  existing  insurance  charges,  and  would  be  the  same  for  each  of  the  two  routes. 

The  foregoing  calculations,  it  may  Is-  well  to  repent,  are  based  upon  the  estimated  saving 
which  a  sailing  vessel  could  ordinarily  make  by  the  use  of  each  of  the  proposed  waterways.  It 
is  well  known  that  sailing  vessels  require  very  different  times  for  making  the  run  between  the 
same  ports.    The  foregoing  estimates  are  intended  only  to  represent  the  average  savings  possible. 

Among  the  general  deductions  that  seem  warranted  by  the  facts  set  forth  in  the  preceding 
pages  are  the  following: 

1.  A  canal  across  Nicaragua  would  enable  a  sailing  vessel  to  accomplish  a  greater  net  saving 
over  the  expenses  of  the  present  route  around  the  Horn  than  could  lie  effected  by  using  a  Panama 
canal.    The  difference  in  the  advantages  of  the  two  routes  for  sailing  vessels,  while  not  large,  is 
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sufficient  to  be  made  n  factor  of  .some  importance  in  deciding  which  route  should  be  adopted  were 
it  probable  that  either  route  would  he  largely  used  by  sailing  ships. 

2.  Neither  the  Nicaragua  Canal  nor  tin*  one  across  the  Isthmus  of  Panama  would  be  much 
used  by  sailing  vessels.  The  unmistakable  tendency  of  commerce  is  to  use  steamers  instead  of 
sailing  vessels  for  all  classes  of  traffic.  The  sailing  vessel  would  compete  with  the  steamer  for 
the  traffic  through  either  of  the  canals  under  conditions  so  unfavorable  as  to  make  nracticallv 
certain  the  general  substitution  of  the  steamer  for  the  sailing  vessel  for  all  lines  of  trade  through 
the  isthmian  waterway. 

The  consideration  of  the  Nicaragua  and  Panama  (  anal  routes,  from  the  standpoint  of  their 
relative  usefulness  as  commercial  highways.  becomes  naiinly  a  question  of  determining  which  is 
the  more  advantageous  route  for  the  steamer*  engaged  in  the  maritime  commerce  of  the  United 
States  in  particular  and  of  the  world  in  general. 


Chaitkr  X. 


THE  CANAL  AND  THE  TRAFFIC  OF  AMERICAN  RAILWAYS. 

There  are  several  ways  in  which  the  Isthmian  canal  may  affect  the  traffic  of  the  railways  serv- 
ing the  different  sections  of  the  United  States.  The  canal  will  introduce  a  new  and  competing 
route  for  traffic  between  our  two  seaboards,  and  between  the,  eastern  half  of  the  United  States  and 
Pacific,  foreign  countries.    There  may  result  from  this  one  or  all  of  four  consequences: 

1.  The  railway  lines  competing  with  the  new  water  route  may  reduce  their  rates,  and  thus 
be  able  to  hold  their  traffic  against  the  new  competitor.  Should  this  be  the  result,  the  effect  of 
the  GADa]  upon  the  freight  of  the  railroads  might  be  small;  their  rates  would  be  reduced,  but  the 
traffic  secured  by  the  water  route  would  consist  of  new  business  developed  because  of  the  water 
route,  instead  o{  traffic  diverted  from  tbo  other  transportation  lines. 

2.  The  waterway  may  divert  from  the  railway  lines  a  greater  or  less  share  of  their  through 
business.  Should  this  be  the  result  of  the  waterway,  the  railways  will  be  obliged  to  secure  a 
compensating  amount  of  new  business  or  suffer  a  shrinkage  in  their  traffic  as  the  result  of  the 
competition  of  the  waterway. 

3.  The  canal  may  bring  new  business  to  the  railways  by  making  them  collectors  and  distri- 
butors of  the  commodities  carried  lietween  our  eastern  and  western  seaboards  by  the  way  of  the 
Isthmus.  In  our  country  of  great  distances  and  of  diversified  industrial  activities,  generally  dis- 
tributed throughout  our  wide  territory,  the  origin  and  destination  of  but  a  small  portion  of  the 
water-borne  commerce  of  the  United  States  can  no  at  seaboard  points.  The  collection  and  distri- 
bution of  commodities  for  traffic  by  water  is  and  must  remain  mainly  tho  work  of  the  railway 
line.  The  major  part  of  the  traffic  of  the  canal  must  be  rail  traffic  previous  to  or  subsequent  to 
being  handled  by  the  ocean  vessels. 

4.  The  canal  ma}-  make  possible  the  establishment  of  new  industries  along  the  railway  lines 
or  cause  an  expansion  of  activity  in  the  business  of  existing  plants,  and  thus  add  to  the  local 
traffic  of  the  railways.  In  general,  whatever  facilitates  commerce  establishes  the  most  important 
prerequisite  to  industrial  development. 

The  t  raffic  whose  routes  may  be  modi  tied  by  the  opening  of  the  intcroceanic  waterway  is: 

1.  That  originating  and  term  inn  ting  at  or  near  the  seaboard  points  of  our  eastern  and  western 
coasts.  The  traffic  lietween  the  territory  east  of  Buffalo  and  Pittsburg  and  that  west  of  the  Sierra 
Nevada  and  Cascade  Mountain  ranges  will  lie  most  directly  subject  to  the  influence  of  the  new 
waterway. 

2.  The  trade  of  the  central  section  of  the  United  States  with  our  Pacitic  slope  and  with 
foreign  Pacitic  countries  will,  after  the  canal  has  been  opened,  lie  able  to  leave  or  enter  the 
United  States  either  by  an  Atlantic,  a  (Julf,  or  a  Pacitic  port.  If  it  passes  in  and  out  by  an 
Atlantic  or  Gulf  gateway,  it  will  lie  canal  traffic;  if  by  a  Pacitic  port,  it  will  not. 

niVCKKN'ISl!  THE  STATISTICS  OF  TRANSC41NTINKXTAI.  RAILWAY  TRAFFIC 

Statistics  are  not  kept  of  the  traffic  which  the  railways  now  cany  lietween  the  Atlantic  and 
Pacific  sections  of  the  United  States  and  between  the  Pacific  and  central  parts  of  the  country — 
the  rail  traffic  that  would  be  subject  to  canal  competition  were  the  waterway  now  in  use.  Some 
years  ago  the  Transcontinental  Freight  Hnreau,  whose  offices  are  in  San  Francisco,  compiled 
figures  of  the  through  business  of  the  transcontinental  lines,  but  the  chief  of  that  bureau  reports: 

This  office  has  cum  pi  It*  1  no  statistics  whatever  (or  several  yuan)  past,  neither  has  it  been  furnished  with  any 
reports  of  the  movements  of  business. 

The  managing  editor  of  Poors  Manual  of  Railways  says: 

Tins  matter  [the  statistic*  of  transcontinental  railway  truffle]  ha*  liocii  the  subject  of  inquiry  tor  some  time, 
anil  without  any  result. 

The  officials  of  the  Pacific  railways  who  were  conferred  with  in  regard  to  the  volume  of 
business  that  would  lie  affected  by  the  canal  were  unable  to  supply  the  information.  The  traffic 
manager  of  one  of  the  lines  reported: 

So  far  ax  our  line  is  concerned,  would  say  that  we  have  virtually  discontinued  eonipilinirstatistiea  of  this  nature, 
finding  after  many  years'  experience  that  the  expense  incurred  in  compiling  these  figures  was  unwarranted. 
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One  of  the  Pacific  railway  companies  furnished  the  Canal  Commission  with  a  statement  of 
the  tonnage  east  and  west  bound  during  189'J  for  each  of  the  important  commodities  comprising 
its  totul  through  traffic.  By  through  traffic  was  meant  that  originating  anywhere  on  the  line*  of 
the  company  and  turned  over  by  the  company  to  some  connecting  railroad;  also  the  freight 
received  from  some  connecting  road  and  carried  to  some  point  along  its  own  system  of  lines. 
This  clarified  statement  comprises  a  total  of  nearly  2,000,000  tons  of  freight  and  gives  an 
interesting  expose"  of  the  nature  and  volume  of  business  being  done  by  this  important  Pacific 
railway  system.  The  figures,  however,  reveal  but  little  information  concerning  what  portion  of 
this  total  traffic  would  be  subject  to  canal  competition  were  the  isthmian  waterway  now  in  existence. 

While  information  concerning  the  present  volume  of  traffic  of  the  Pacific  railroads  that  would 
be  subject  to  the  competition  of  an  isthmian  canal,  were  the  waterway  now  open,  would  be  inter- 
esting and  possess  some  value,  it  would  not  throw  very  much  light  upon  the  manner  in  which  the 
business  of  the  transcontinental  railways  will  be  affected  some  ten  or  fifteen  years  hence  by  the 
competition  of  an  interoceanic  canal.  Between  now  and  the  opening  of  the  canal  the  position  of 
the  railways  as  carriers  will  have  become  stronger,  and.  whatever  their  business  may  be  at  the 
time  of  the  completion  of  the  waterway,  their  policy  with  reference  to  the  retention  and  develop- 
ment of  their  business  will  doubtless  be  much  modified  by  the  inauguration  of  water  competition 
by  the  new  route. 

NATURE  Or  THB  COMPETITION  OK  THE  CANAL  WITH  THE  RAILWAY*. 

In  addition  to  finding  it  impracticable  to  determine  the  amount  of  railway  business  that 
would  be  subject  to  competition  ny  a  canal  were  it  in  existence  at  the  present  time,  it  has  like- 
wise been  imi>ossible  to  draw  a  sharp  line  between  the  classes  of  commodities  that  would  be  liable 
to  move  by  water,  and  those  that  will  move  by  mil  after  both  agencies  have  become  available  to 
the  shipper.  An  intelligent  railway  official  replied  in  response  to  the  question:  What  kinds  of 
traffic  would  be  diverted  from  the  railways  to  the  eaual?— 

All  kinds  of  traffic  would  lie  diverted  ex.vpt  that  which  is  perishable  or  which  demanded  duqwtch,  unless  the 
railroads,  met  the  competition  of  the  canal  hy  u  reduction  in  rates. 

Similar  opinions  were  expressed  by  several  other  railway  officials  who  were  conferred  with. 

It  seems  probable  that  the  competition  of  the  canal  route  will  not  bo  confined  entirely  to  the 
bulkier  commodities  of  comparatively  low  value,  per  unit  of  weight  or  bulk— articles  universally 
recognized  to  be  especially  adapted  to  water  transportation — but  that  the  isthmian  route  will  be 
available  for  the  shipment  of  practically  all  articles  except  those  whose  perishable  nature  or 
whose  unusually  high  value  demand  a  quick  service,  and  a  prompt  delivery.  The  distance 
between  our  two  sealwards  by  the  isthmian  canal  will  be  al>out  5,ooo  nautical  miles  and  the  time 
required  to  make  the  run  will  be  about  three  weeks  for  the  slow  freight  steamers  of  10  knots  an 
hour,  and  about  two  weeks  for  the  15-knot  vessel.  The  ordinary  freight  service  of  the  railroads 
will  be  only  a  few  day's  shorter  than  the  service  hy  the  faster  steamers  using  the  water  route. 

At  the  present  time  the  American-Hawaiian  Steamship  Company,  which  is  running  steamers 
between  New  York  aud  San  Francisco  through  the  Straits  of  Magellan,  is  carrying  a  large 
variety  of  commodities.  The  time  required  for  the  passage,  between  the  two  seaboards  by  this 
route  is  from  sixty  to  sixtythree  days,  but  even  this  length  of  time  does  not  restrict  the  freight 
to  a  limited  number  of  articles. 

On  the  other  hand,  the  practice  of  a  New  York  firm  that  manufactures  a  large  quantity  of 
structural  steel  and  iron  work  for  buildings  and  bridges,  and  all  classes  of  ornamental  steel  and 
iron,  shows  that  heavy  freight  must  frequently  be  shipped  by  the  quickest  route.    The  firm  states: 

It  costs  about  |S  per  ton  t<>  ship  from  New  York  to  the  Hawaiian  Islands  around  the  Hom,  $12  per  ton  to  send 
the  freight  by  way  of  Panama  mid  San  Francisco  to  Honolulu,  and  about  f  19  i*-r  |.>n  to  ship  acrow  the  United  State* 
by  rail  to  San  Francisco  or  Vancouver  and  thence  to  Honolulu.  The  first  way  of  shipping  taken  al>out  four  to  live 
months;  the  second  way  of  dipping  about  three  months,  and  the  third  way  of  shipping  takes  at  least  two  months. 
The  clement  of  time  very  often  enter*  into  the  question  of  whether  it  is  possible  to  erect  buildings  in  the  time  for 
the  requirements,  and  often  |>artie*  are  compelled  to  ship  bv  the  most  ex|4?nsive  lines  in  order  to  vain  time.  In  fact, 
probably  seven  or  eight  thousand  tons  of  materials  will  Ik-  shipped  by  us  in  this  season  ( IHO0)  via  the  transcontinental 
fines,  aiid  only  two  or  three  thousand  tons  around  the  Horn. 

When  the  canal  has  lseen  opened  the  railways  will  not  permit  their  traffic  to  be  taken  away 
from  them  if  they  can  hold  it,  and  thev  will  unquestionably  so  adjust  their  business  as  to  retain 
the  maximum  amount  of  business.  It  is  the  lielief  of  many  railway  officials  that  thev  will  be  able 
to  hold  most  of  their  traffic  ngainst  water  competition.  Whether  that  is  so  or  not,  is  not  ju*t 
now  under  consideration,  the  present  purpose  Wing  to  illustrate  the  nature  and  extent  of  the 
competition  that,  the  opening  of  the  canal  will  inaugurate.  The  competition  will  be  keen  and 
will  not  be  restricted  to  a  limited  number  of  conunodities. 
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THK  CANAL  AND  THK  TRAFFIC  OF  THK  ATLANTIC  ROADS, 

From  the  nature  of  the  subject  under  discussion  the  treatment  Can  not  be  statistical.  The 
only  bases  upon  which  to  rest  conclusions  are  theoretical  analysis  and  the  opinions  of  traffic 
experts.  The  main  purpose  of  the  following  pages  will  he.  to  present  impartially  the  views  of 
transportation  experts  whose  opinions  are  worthy  of  consideration.  Several  officials  of  the 
Atlantic  lines  were  asked  the  following  question:  "  Will  the  canal  promote  the  commerce  and 
industries  of  the  Atlantic  slope  in  such  a  way  as  to  give  the  railway  lines  to  the  Atlantic  a  larger 
traffic  in  coal,  iron  and  steel  manufactures,  machinery,  and  other  commodities?" 

Two  traffic  managers  of  the  Atlantic  railroads  handling  the  largest  volume  of  freight  expressed 
the  opinion  that  the  opening  of  the  canal  by  giving  the  American  manufactures  readier  access  to 
western  South  America  anu  the  Far  Fast  would  largely  increase  the  exports  of  manufactured 
commodities.  The  major  share  of  the  manufacturing  done  in  the  United  States  is  carried  on 
within  the  territory  of  the  lines  leading  to  the  North  Atlantic  ports;  and  those  roads,  accord- 
ingly, expect  to  secure  a  greater  volume  of  traffic  when  the  canal  lias  become  available.  It  was 
said* that  the  amount  of  freight  that  now  moves  from  soalward  to  seaboard  by  rail  is  compara- 
tively small;  consequently  the  trunk  lines  to  the  Atlantic  will  receive  more  than  they  will  lose 
from  the  operation  of  the  isthmian  waterway.  Much  the  same  view  was  expressed  ny  a  traffic 
manager  or  one  of  the  Pacific  railways. 

Some  railway  officials,  particularly  those  whose  roads  lead  to  the  Gulf  ports,  belicvo  that 
one  effect  of  the  canal  on  the  railway  traffic  in  the  United  States  will  be  to  divert  a  considerable 
share  of  the  business  at  present  done  through  the  Atlantic  ports  to  the  cities  situated  on  the 
Gulf.  This  view,  however,  seems  not  to  be  shared  by  the  officials  of  the  North  Atlantic  trunk 
lines,  for  tho  reason  that  the  railway  lines  to  the  Atlantic  are  shorter,  from  points  east  of  Chi- 
cago and  north  of  Kentucky  and  Virginia,  than  those  to  the  Gulf  are,  and  for  the  reason  that  the 
ocean  rates  from  Atlantic  ports  to  the  Pacific  coast  of  the  United  States  and  the  foreign  Pacific 
countries  will  l>e  practically  the  same  as  those  from  Gulf  ports. 

Officials  of  the  Atlantic  lines  were  also  asked  whether  "one  result  of  the  canal  will  be  to 
cause  a  larger  share  of  total  imports  of  the  United  States  to  enter  the  country  through  the  Gulf 
ports;"  and  whether  "tho  canal  will  divert  to  the  Gulf  gateways  imports  that  would  otherwise 
enter  through  the  Atlantic  ports."  The  opinion  seemed  to  bo  that  the  Atlantic  lines  will  be  able 
to  retain  their  present  strong  position  in  the  import  traffic,  in  competition  with  the  Gulf  lines, 
partly  because  most  of  the  export  business  will  continue  to  be  handled  at  the  Atlantic.  Both 
the  Atlantic  and  Gulf  roads  load  light  from  the  seaboard  to  interior  points,  the  heavier  volume 
of  traffic  being  outbound.  The  North  Atlantic  ports  have  a  much  larger  ship  tonnage  at  their 
service  than  the  Gulf  cities  now  have  or  will  secure.  The  northeastern  section  of  the  United 
States,  being  the  most  important  manufacturing  region,  will  continue  to  he  the  chief  importing 
section.  Thus,  while  it  was  l>elieved  that  the  imports  by  way  of  the  Gulf  cities  will  probably 
l>e  larger  after  the  canal  has  been  constructed  than  they  can  be  before  that  event,  it  was  not 
thought  that  this  larger  trade  would  be  secured  by  drawing  traffic  away  from  tho  North  Atlantic 
cities  and  the  railroads  serving  them. 

Another  question  asked  the  officials  of  the  North  Atlantic  lines  was  whether  "the  roads  to 
the  Atlantic  will  exchange  less  traffic  with  the  Pacific  lines  as  the  result  of  the  canal."  The 
replies  indicated  that  the  Atlantic  lines  did  not  expect  the  canal  to  have  the  effect  of  reducing  the 
volume  of  business  exchanged  between  Atlantic  lines  and  Pacific  roads.  The  railways  will  not 
permit  their  business  to  be  taken  away  without  an  effort  to  retain  it,  and  wherever  possible 
arrangements  will  be  made  for  transcontinental  shipments  on  through  bills  of  lading  to  the  west 
eorift  of  the  United  States  and  to  countries  beyond.  The  present  volume  of  business  exchanged 
between  the  Atlantic  and  Pacific  roads  is  comparatively  small.  It  will  not  Ik-  less  after  the  canal 
has  been  put  into  operation. 

While  the  officials  of  the  eastern  roads  are  by  no  means  unanimous  in  their  opinions,  the 
foregoing  statement  of  their  opinions  is  believed  to  represent  fairly  their  views. 

THE  CANAL  AND  THE  TRAFFIC  OF  THE  OULF  ROADS. 

It  seems  uncertain  how  much  of  the  import  and  export  business  of  the  section  north  of  the 
Ohio  and  cast  of  the  Mississippi  will  be  done  by  way  of  the  Gulf  ports;  the  testimony  is  not 
unanimous.  Prolmbly  some  of  the  trade  of  this  region  will  be  handled  by  the  Gulf  ports;  and 
the  competition  of  the  Gulf  lines  will  affect  the  rates  on  a  large  share  of  the  business  that  is 
bandied  by  the  Atlantic  roads  and  ports.  The  opening  of  the  isthmian  canal  will  give  the  people 
of  the  States  north  of  the  Ohio  ana  the  Missouri  rivers  the  choice  of  three  routes  for  their  trade 
with  our  west  coast  and  Pacific  countries,  and  the  volume  of  their  trade  will  be  a  prize  for  which 
tho  Atlantic,  tho  Gulf,  and  the  Pacific  lines  may  bo  expected  to  strive  with  zeal. 
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While  these  views  regarding  the  efficacy  of  water  competition  to  develop  the  industries  of 
the  interior  part  of  the  United  Stales,  and  to  increase  the  t  rutlic  of  tin*  railways  of  that  part  of  the 
country,  arc  not  shared  by  all  the  railway  officials  that  were  consulted,  the  history  of  transporta- 
tion, the  evidence  afforded  by  a  study  of  business  conditions  in  different  parts  of  the  I  nited 
States,  and  the  opinions  entertained  by  the  manufacturers  and  large  shippers  of  commodities, 
tend  to  .substantiate  the  accuracy  of  Hie  position  taken  by  those  railway  officials,  who  expect  their 
lines  to  profit  rather  than  suffer  injury  by  the  opening  of  the  proposed  isthmian  canal.  No  one 
can  visit  the  great  industrial  centers  of  the  central  West,  studv  the  vast  resources  of  the  States 
of  that  section,  and  acquaint  himself  with  the  activities  of  the  business  men  without  feeling 
certain  that  increased  transportation  facilities  are  certain  to  result  in  u  very  large  expansion  of 
industry.  The  history  of  the  great  central  West  shows  that  the  measure  of  its  industrial  devel- 
opment has  always  l>een  the  measure  of  its  transportation  facilities.  New  facilities  mean  new 
business;  and  this  is  more  true  to-day  than  it  was  twenty-rive  or  even  ten  years  ago. 

KKKKtT  OK  THE  ('ANAL   OTOtH  THK  TIIAKKIC  OK  THK   1'ACIKIC  UAII.WAYS. 

The  railway  systems  that  will  feel  the  competition  of  the  new  water  route  across  the  Isthmus 
most  severely  are  those  whoso  lines  connect  the  Mississippi  Valley  with  the  Pacific  coast.  This 
competition  may  apply  to  nearly  all  kinds  of  traffic.  The  only  articles  wholly  exempt  will  be  the 
perishable  fruits  and  those  goods  of  high  value  sent  by  express  and  as  fast  freight.  The  more 
southerlv  Pacific  lines  will  fed  this  competition  more  keenly  than  will  those  situated  farther 
north.  The  northern  lines,  moreover,  will  be  able  to  meet  the  canal  competition  more  readily 
than  will  those  farther  south,  because  the  territory  crossed  by  the  southern  roads  includes  such 
a  wide  belt  of  relatively  unproductive  country.  The  northern  half  of  the  Cordilleran  highland 
is  not  only  rich  in  mineral  resources,  but  is  also  capable  of  raising  considerable  quantities  of 
agricultural  products.  In  some  parts  of  this  region  irrigation  is  necessary  and  in  others  not. 
The  southern  part  of  this  great  highland,  however,  is  capable  of  but  a  limited  development.  The 
mineral  resources  are  less  extensive.  Wherever  agriculture  is  possible  it  is  dependent  upon 
irrigation,  and  the  irrigable  areas  are  very  limited.  Thus  the  northern  lines  have  a  territory 
capable  of  producing  a  much  larger  amount  of  local  traffic  than  can  lie  secured  by  the  southern 
lines  from  the  country  across  which  they  are  located. 

Traffic  officials  of  the  three  southern  lines  to  the  Pacific  stated  their  views  with  frankness 
and  in  some  detail.  The  opinions  of  these  gentlemen,  however,  differ  largely.  The  views  of  those 
who  believe  that  the  etfe-t  of  the  canal  will  not.  lie  to  create  business,  but  that  it  will  compel  a 
large  reduction  in  railway  rates  without  affording  compensation  to  the  railroads,  were  fully  stated 
by  an  official  in  charge  of  the  traffic  business  of  one  of  the  Pacific  roads.    He  said  in  substance: 

During  (lie  curly  years  of  the  transcontinental  railways  the  traffic  from  the  Atlantic  section  of  the  I'nited  States 
to  the  Pacific  section  was  drawn  almost  entirely  from  tfie  Atlantic  seaboard.  Before  the  railways  wen*  built  the 
traffic*  was  all  liaii<llod  by  the  sea  route,  ami  theeosts  of  transportation  fnun  the  interior  to  the  ocean  were  such  that 
the  tqaffic  wis  drawn  almost  entirely  from  the  scabncird  cities.  The  effect  of  the  transcontinental  railway.*)  has  been 
to  cause  a  large  j«rt— thn*e-fourth&,  it  is  estimated — of  the  business  carried  acroew  the  eountrv  westward  by  the 
transcontinental  railways,  to  originate  in  ami  west  of  Pittsburg.  The  effect  of  the  canal  will  lie  to  tend  to  cause 
traffic  to  originate  nearer  the  Atlantic  scalstard  again,  and  thus  affect  dclctcriou«ly  not  only  the business of  the  trans- 
continental railways,  but  the  general  industries  of  the  middle  section  of  the  I'nited  States. 

The  traffic  of  a  canal  will  consist  of  all  kinds  of  commodities  except  those  of  a  perishable  nature.  The  competi- 
tion of  the  waterway  with  the  railway  lines  will  be  very  severe,  but  the  railways  will  not  permit  their  traffic  to  l*e 
taken  away  (mm  them  hy  the  <  :mal.  The  competition  will  necessitate  a  reduction  in  rates — such  a  reduction  as  mav 
throw  the  transcontinental  railways  into  Insolvency  and  require  the  scaling  down  of  capital.  The  railways  will 
continue  in  business,  however,  after  the  owners  of  the  property  have  suffered  a  great  reduction  in  the  value  01  their 
holdings.. 

As  far  as  the  ex|*ort  trade  aero*"  the  Pacific  is  concerned,  the  canal  would  be  an  injury  to  the  Pacific  coast  »ea- 
Isiard,  liecause  the  cxtiort  traffic  very  largely  originates  in  the  central  and  eastern  part  of  the  United  States.  That 
traffic  would  he  carried  directly  to  the  Kastern  and  South  American  countries  by  way  of  the  canal. 

The  establishment  of  industries  along  the  transcontinental  railway  lines  as  a  n*sult  of  the  opening  of  the  canal 
will  lie  possible  only  to  a  small  extent  by  any  of  the  transcontinental  railways  south  of  the  Northern  Pacific.  The 
Suit  hern  mads  cross  such  a  long  stretch  of  and  country  that  general  industries  can  not  l*e  developed  except  relatively 
near  the  termini.  California  and  the  Pacific  coast  generally  do  not  constitute  a  manufacturing  section,  nor  will  they 
liecome  such. 

Before  criticising  the  remarks  contained  in  the  foregoing  statements,  the  views  of  a  traffic 
manager  of  one  other  Pacific  line  mav  1m*  stated.  This  traffic  manager  says  that  the  canal  will 
compel  a  reduction  in  rail  rates  to  Pacific  terminal  points  below  the  charges  that  would  otherwise 
prevail,  and  that  the  adjustment  of  charges  will  probably  result  in  the  establishment  of  blanket 
or  identical  rates  between  Pacific  ports  and  all  points  in  the  central  and  eastern  part  of  the  United 
Stab  i.  The  effect  of  this  will  be  to  take  from  the  cities  in  the  central  part  of  the  United  States 
the  advantages  which  they  have  over  the  Kastern  cities  for  trade  with  the  Pacific  coast.  This 
official  does  not  Iwlicve  that  the  canal  will  be  of  much  help  to  California,  because  the  trade  in 
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grain,  which  is  and  will  always  be  the  principal  item  of  export,  is  going  to  Ik1  carried  on  less  with 
Europe  and  more  and  more  with  China  and  Japan,  where  the  consumption  of  wheat  is  even  now 
taking  the  place  of  rice.  He  believes  that  tho  surplus  grain  products  of  the  Pacific  coast  will  be 
milled  and  shipped  to  the  Orient,  and  that  the  canal  will  not  be  of  benefit  to  this  industry.  Con- 
cerning the  general  ciTecls  of  u  canal  upon  the  commerce  and  industry  of  the  United  States  as  a 
whole,  this  traffic  official  is  more  optimistic  than  the  others  above  quoted.  Ho  says,  and  very 
accurately,  that  the  transportation  business  of  this  country  is  so  organized  that  if  touched  at  one 
point  the  effect  is  felt  everywhere.  The  opening  of  the  canal  will  afford  a  new  transportation 
agent  of  importance,  and  while  it  will  compel  an  adjustment  of  business,  a  revision,  and  in  some 
cases  a  reduction,  of  nites,  the  railroads  will  nevertheless  find  business  to  do,  and  the  travel  and 
traffic  of  this  country  and  the  business  done  at  home  and  abroad  will  so  increase  as  ultimately  to 
make  both  tho  railways  and  the  canal  a  necessity.  The  construction  of  the  canal  was  regarded 
by  this  traffic  official  as  inevitable,  as  something  which  tho  American  people  have  decided  to  be 
necessary  for  naval  reasons  and  fur  the  purpose  of  securing  the  quickest  and  best  transportation 
facilities  for  their  domestic  and  foreign  trade.  The  transcontinental  railways,  in  his  opinion, 
will  temporarily  suffer  from  the  reduction  in  rates,  but  the  growth  of  the  country  will  lie  such 
that  twenty-five  yean  from  now  the  railways  will  have  nothing  to  fear  from  tho  canal. 

In  the  opinion  of  tho  Pacific  railway  officials  above  quoted,  and  of  others,  the  isthmian  canal 
will  be  an  active  and  rate-controlling  competitor.  That  this  is  true  will  hardly  be  questioned, 
and  if  the  canal  can  not  compensate  the  railways  with  a  larger  volume  of  business  they  will  not 
share  with  the  producing  and  manufacturing  interests  in  the  benefits  accomplished  by  the  water 
route.  Whether  the  canal  will  give  tho  Pacific  railroads  a  larger  traffic  than  they  would 
otherwise  have  is  partly  a  matter  of  judgment  and  parti}-  a  question  of  safe  deduction  from  past 
experience. 

The  belief  entertained  by  one  of  the  officials  above  referred  to,  that  the  isthmian  canal  will 
draw  traffic  and  the  centers  of  industry  back  from  the  central  section  of  the  United  States  to  tho 
Eastern  States,  is  baaed  on  nn  inadequate  conception  of  tho  industrial  strength  of  the  Central 
States,  as  compared  with  tho  Eastern.  Tho  Central  States  possess  vast  stores  of  coal,  iron,  and 
timber,  and  these  and  their  other  natural  resources  are  causing  the  population  and  industrial 
activities  of  our  country  to  become  generallv  distributed.  The  railways  that  serve  the  Central 
States  are  wisely  fostering  this  tendency,  and  these  railway  systems  are  among  the  strongest  and 
most  efficient  of  any  in  the  United  States.  After  ten  or  twelve  years  more  of  progress  on  the 
part  of  the  industries  and  railway  systems  of  the  central  portion  of  the  country,  they  will  be 
quite  secure  against  defeat  from  competition  with  the  East.  Indeed,  the  cnnal  will  to  facilitate 
the  foreign  trade  of  the  Central  States  as  to  make  them  stronger  than  they  now  are  as  compared 
with  the  Eastern  section. 

It  is  assorted  by  one  of  the  railwav  officials  whose  opinions  are  given  above,  that  the  isthmian 
canal  will  injure  the  Pacific  States  by  diverting  from  them  tho  imports  destined  for  points  east  of 
the  Rocky  Mountains.  The  present  volume  of  these  imports  by  way  of  the  Pacific  coast  cities, 
however,  is  small  and  will  probablv  remain  so.  Without  an  isthmian  canal  the  goods  brought 
in  from  foreign  Pacific  countries  will  l>e  imported  into  the  eastern  half  of  the  United  States,  as 
most  of  them  now  are,  by  wav  of  New  York  and  other  Atlantic  ports.  The  importations  of  teas, 
silks,  mattings,  and  curios  W  way  of  our  Pacific  ports  and  the  transcontinental  railroads  is 
increasing,  it  is  true,  and  mav  lie  expected  to  grow  in  volume  as  the  costs  of  railway  transporta- 
tion decline.  After  the  canal  route  has  been  opened  the  railways  will  be  obliged  to  share  this 
traffic  with  the  steamers  using  the  canal.  Here  again,  however,  it  is  probable  that  additional 
facilities  for  transportation  will  be  accompanied  by  a  larger  demand  for  commodities  and  an 
increased  traffic  for  the  old  routes  as  well  as  the  new.  If  the  isthmian  canal  produces  any 
changes  of  importance,  one  effect  will  l>o  to  give  greater  prosperity  to  the  western  third  of  the 
United  States,  where  the  Pacific  railroads  must  always  perform  the  transportation  service,  to 
stimulate  the  growth  of  population  there,  and  to  increase  the  consumption  of  such  articles  as  are 
imported  from  the  Orient. 

One  of  tho  witnesses  alwve  quoted  thinks  that  tho  wheat  exported  from  the  Pacific  coast 
will,  within  a  few  years,  be  sent  entirely  to  Pacific  instead  of  Atlantic  markets.  There  is  a 
growing  trans- Pacific  trade  in  flour  and  an  increasing  quantity  is  required  at  home  by  the  grow- 
ing population  of  the  Rocky  Mountain  and  Pacific  slope  States.  This,  moreover,  is  l>eing  accom- 
panied by  a  diversification  of  agriculture  and  the  production  of  other  cereal  crops  and  of  fruits 
and  vegetables.  Nevertheless,  the  western  section,  particularly  the  States  of  Washington  and 
Oregon,  may  be  expected  to  remain  large  exporters  of  wheat  and  also  of  barley  to  Atlantic 
countries  for  several  decades  to  come. 
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CONCLUSIONS. 

The  competition  of  the  m mil  will  affect,  first,  the  volume  and  rates  of  the  through  business 
of  the  Pacific  railroads,  and  secondly,  the.  amount  of  their  local  traffic.  At  the  beginning  of 
their  existence  these  railways  depended  almost  entirely  upon  their  through  traffic;  but  their  chief 
aim  throughout  their  history  has  been  to  increase  the  local  business,  which  is  always  more  profita- 
ble than  the  through  traffic;  and  although  the  great  stretch  of  country  crossed  by  them  is  still  in 
the  infancy  of  its  industrial  development,  the  local  traffic  of  some,  if  not  all,  of  the  Pacific  roads 
has  already  become  of  chief  importance.  A  vice-president  of  one  of  the  railway  systems  states 
that  since  181*3  "  the  increase  in  business  of  the  transcontinental  lines  has  not  come  from  the  sea- 
ports, but  from  the  development  of  the  intermediate  country. "  The  canal  can  certainly  in  no 
wise  check  the  growth  of  this  local  traffic,  and  the  evidence  strongly  supports  the  belief  enter- 
tained by  many  persons  that  the  canal  will  assist  largely  in  the  industrial  expansion  of  the  terri- 
tory served  by  the  Pacific  railways. 

'  If  this  be  true,  the  proximate  effect  of  the  isthmian  canal  in  compelling  a  reduction  and 
readjustment  of  the  rates,  on  the  share  of  the  transcontinental  railway  business  that  will  be 
subject  to  the  competition  of  the  new  water  route,  will  be  more  than  offset  by  the  ultimate  and 
not  distant  expansion  of  the  through  and  local  traffic,  that  must  necessarily  l>e  handled  by  rail. 
It  seems  probable  that  the  increase  in  the  population  of  the  country,  and  the  growth  in  our  home 
and  foreign  trade,  will  early  demonstrate  the  need  of  the  transforation  service  of  both  the  canal 
and  the  railways. 

8.  Doc.  222,  SH-2  :I7 


ClIAITKK  XI. 

THE  TRADE  AND  INDUSTRIES  OF  WESTERN  SOUTH  AMERICA  AND  THE  EFFECT  OF  THE 

CAN  AX  UPON  THEK. 

The  benefits  of  nn  istbiuiiin  waterway  will  l>e  felt  in  varying  degrees  bv  more  than  half  the 
countries  of  the  world.  In  some  regions  this  influence  will  be  slight  and  indirect,  or  will  modify 
only  a  small  part  of  the  trade,  whilo  in  others  it  will  affect  the  greater  part  of  the  commerce  and 
will  work  changes  that  will  be  almost  revolutionary.  The  United  States  will  obtain  the  most 
direct  and  far-reaching  results  from  the  canal:  South  America  will  probably  Iks  the  second  greatest 
recipient  of  its  advantages. 

A  UK  A  AND  I.ATION  <OMPAKEI>  WITH  NOKTH  AMERICA. 

South  America  is  but  slightly  smaller  than  North  America.  It  is  wider  between  Pernamhuco 
and  Guayaquil  than  the  United  States  is  between  Oregon  and  Maine,  and  is  loiigenough  to  reach 
from  the  isthmian  canal  to  liathn  Bav.  a  thousand  miles  beyond  the  southern  point  of  Greenland, 
yet  none  of  her  shores  nn>  frozen.  These  rather  surprising  dimensions  are  seen  more  clearly  by 
a  glance  at  the  glolie,  which  will  correct  the  erroneous  impressions  that  flat  maps  make  by  exag- 
gerating the  size  of  countries  of  high  latitude  and  diminishing  the  area  of  equatorial  regions. 
Viewed  on  a  wall  map.  North  America  appears  much  larger  than  South  America,  when,  in 
reality,  there  is  but  slight  difference  in  the  area  of  the  continents.  I5y  drawing  a  map  on  the 
polyconic  projection,  as  has  been  done  in  Plate  7.*>  accompanying  the  report  of  the  Commission, 
the  relative  ureas  of  the  two  continents  can  be  shown. 

Brazil  alone  is  larger  than  the  combined  area  of  England,  France,  and  the  Tinted  States, 
exclusive  of  Alaska,  while  each  of  live  other  South  American  Republics  exceeds  in  area  the  orig- 
inal thirteen  States  of  North  America  with  Maine,  Vermont,  and  Florida  added,  and  the  State  of 
Massachusetts  with  its  irregular  shape  could  be  completely  hidden  away  by  l>cing  put  down  in 
the  midst  of  the  unexplored  areas  of  the  great  forests  of  the  Amazon  Valley.  Although  large, 
South  America  does  not  have  a  greater  proportion  of  worthless  territory  than  have  most  of  the 
other  continents.  There  are  deserts  in  Peru  and  Chile,  and  mountain  wastes  and  awampy  forests 
in  the  center  of  the  continent;  but  these,  areas  are  small  compared  with  the  unoceupiable  parts  of 
North  America.  Canada  and  Alaska,  comprising  a  third  of  the  continent,  arc  largely  uninhabit- 
able lkccau.se  of  the  cold  climate.  The  plains  and  plateaus  west  of  tho  Missouri  Kiver  embrace  a 
third  of  the  territory  of  the  United  States,  that  can  Iks  only  sparsely  inhabited  because  of  its 
aridity.    The  proportion  of  arid  land  in  Mexico  is  greater  than  in  the  United  States. 

In  South  America  the  present  sparse  population  has  but  touched  the  resources  that  can  sup- 
port commonwealths  its  populous  as  those  of  Europe  when  immigration  and  settlement  shall  have 
occupied  the  country.  The  present  sparseness  of  population  ana  backward  development  of  South 
America  are  due  to  three  causes.  The  first  is  the  difference  in  character  of  tho  races  inhabiting 
England  and  Spain — a  difference  as  marked  in  their  colonies  as  in  the  mother  countries.  Eng- 
land and  ht  r  colonies  have  prosj>ercd,  while  Spain  and  her  dependencies  have  languished.  Had 
England,  not  Spain,  possessed  South  America  after  the  sixteenth  century,  the  continent  would 
now  be.  more  highly  developed,  although  its  social  institutions  might  have"  differed  from  those  of 
North  America,  as  the  result  of  climatic  dissimilarities. 

South  America's  sparse  population  is  furthermore  due  to  the  fact  that  Europe  has  not  yet 
needed  South  America  as  a  home  for  overcrowded  |M»oples.  Canada  is  still  giving  away  farms, 
the  United  States  has  scarcely  ceased  doing  the  same,  and  in  the  old-settlea  commonwealths  of 
the  Eastern  and  Southern  States  of  our  country  hardly  more  than  half  of  the  available  area  is 
cultivated.  The  I'nited  States  is  still  a  comparatively  empty  country.  The  emigrating  races  of 
Europe,  which  have  lasen  chiefly  the  Teutonic,  have  found  stable  and  friendly  governments, 
fellowship  of  race,  and  familiar  climate  in  the  United  States,  Canada,  and  Australia.  These 
attractions  were  not  offered  by  South  America.  Settlement  there  was  impeded  by  the  tropical 
climate  of  a  large  jmrt  of  the  continent,  and  by  the  fact  that  the  most  suitable  districts  for  white 
colonization  were  on  the  inland  plateaus,  separated  from  the  ocean  by  unhealthy  lowlands  which 
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must  be  crossed  by  railroads  Itcforc  commercial  relations  could  be  established  with  the  rest  of  the 
world.  Under  the.se  conditions  an  extensive  occupation  of  the  country  bus  waited  for  corporate 
enterprises  to  provide  the  needed  transportation  facilities.  There  have  been  no  large  European 
emigrations  except  to  Argentina  and  southern  Brazil,  where  the  climate  is  similar  to  that  or  the 
temperate  latitudes  of  North  America,  and  where  the  government*,  being  fairly  stable,  have 
provided  the  political  prerequisites  for  industrial  growth. 

THK  TKAPK  ZONES  OF  SOUTH  AMKKICA. 

In  discussing  the  industries  and  trade  of  South  America,  and  the  manner  in  which  they  will 
be  affected  by  an  isthmian  canal,  it  fa)  necessary  to  divide  the  continent  into  trade  zones,  The 
various  countries  do  not  form  a  satisfactory  division,  because  in  muiic  cases  two  or  three  adjoin- 
ing States  have  similar  climate,  resources,  and  trade  connections.  Nor  is  a  separation  of  the 
continent  into  zones  of  latitude  helpful,  because  verv  dissimilar  regions  are  found  in  the  same 
latitude.  The  shape  of  the  continent  and  the  lack  of  internal  communication  make  it  necessiry 
to  treat  the  Pacific  and  Atlantic  sections  separately,  ami  each  of  these  sections  has  a  temperate 
ami  a  tropic  division  calling  for  separate  treatment.  In  the  discussion  that  follows,  the  continent 
has  been  divided  into  (1)  the  Temperate  Pacific  section;  (2)  the  Tropic  Pacific  section;  (3)  the 
Temperate  Atlantic  section,  and  (4)  the  Tropic  Atlantic  section.  The  political  divisions  com- 
prised in  each  section  are  mown  in  the  accompanying  map  of  South  America. 

From  the  standpoint  of  the  world's  trade,  the  Atlantic  sec  tions  of  South  America  are  more 
important  than  the  Pacific  side,  but  as  regards  the  traffic  and  effects  of  an  isthmian  canal  the 
western  third  of  the  continent  is  of  greater  consequence.  The  effect  of  the  canal  on  the  trade 
of  the  Atlantic,  region  will  l»e  slight,  hut  on  the  Pacific  side  the  canal  will  change  the  routes  and 
In  Some  measure  the  destination  and  origin  of  the  larger  part  of  its  foreign  commerce.  The 
references  to  the  Atlantic  sections  will  be  brief  in  the  following  discussions,  the  space  given  to 
the  four  trade  divisions  of  South  America  being  in  proportion  to  the  importance  of  the  canal 
to  the  economic  development  of  each. 

Western  South  America  will  Ihi  considered  first.''  This  section  of  the  continent  includes  the 
Pacific  coastal  strip  and  also  the  Andean  plateau,  and  reaches  from  the  southern  limits  of  the 
habitable  part  of  the  temperate  zone  northward  well  into  northern  tropical  latitudes.  The 
Republic  of  Chile,  in  the  temperate  zone,  is  as  large  in  area  as  our  New  England  and  middle 
Atlantic  States  with  Maryland  and  the  Virginias;  added.  Northward  in  Peru  and  Bolivia  the 
ranges  of  the  Andes  broaden,  so  that  in  addition  to  the  coastal  plain,  often  tin  miles  across,  there 
is  an  extensive  plateau  a  thousand  miles  long  and  in  places  several  hundred  miles  wide.  On  this 
broad  highland  is  the  Titicaca  Has  in.  with  a  system  of  rivers  flowing  into  a  lake  about  half  the 
size  of  Lake  Erie,  and  furnishing  hundreds  of  miles  of  navigable  waterways. 

INADEQUATE  TKANSeOltTATION   KACII.ITIKS  OF  WF.STKKN  SOUTH  AMKKK'A. 

The  Pacific  frontage  of  South  America  has  more  than  double  the  |>opulntioii  and  area  of  our 
Pacific  coast  States  of  California,  Oregon,  and  Washington.  The  western  sections  of  the  two 
American  continents  are.  however,  very  differentlv  situated  commercially.  Our  Pacific  slope 
has  the  advantage  of  seven  transcontinental  railroad's:  the  Pacific  coast  of  South  America  has  but 
one,  and  that  is  incomplete.  The  foreign  commerce,  and  to  a  large  extent  the  domestic  trade  of 
the  west  coast  of  South  America,  is  dependent  upon  inadequate  and  circuitous  water  transporta- 
tion. The  building  of  the  Panama  Railroad  has  been  of  comparatively  small  importance  to  the 
trade  of  South  America.  The  costs  of  transshipment  at  the  Isthmus  and  the  high  freight  rates 
charged,  limit  the  use  of  this  route  mainly  to  jmssenger  traffic  and  the  freighting  of  articles  that 
need  quick  transportation.  Cheaper  commodities  take  tin'  longer  route  around  the  continent. 
A  prosperous  industrial  growth  requires  transporting  agencies  that  can  profitably  and  cheaply 
move  such  commodities  as  coal,  iron  and  other  ores,  grain,  etc  This  the  Panama  Railroad  can 
not  do.  and  such  commodities,  if  moved  tit  all.  must  go  through  the  Straits  of  Magellan  or  around 
the  Horn. 

The  great  distance  that  must  be  traversed  by  the  ship  passing  between  the  commercial 
countries  of  the  North  Atlantic  and  the  west  const  of  South  America,  has  caused  the  commerce 
of  those  countries  until  recently  to  be  chiefly  dependent  upon  the  sailing  vessel.  The  introduc- 
tion of  regular  steam  connection  promises  better  transportation  facilities  for  the  future,  espe- 
cially after  the  canal  shall  have  been  completed.  Callao,  Peru,  is  now  farther  by  steam  from 
New  York  than  is  the  South  Pole,  but  an  isthmian  canal  will  bring  the  city  1.imk»  miles  nearer  to 
New  York  by  steam  than  San  Francisco  will  then  be. 

* Coflmh  Platen  '",  and  7s,  upon  which  ;in-  iiH*te<i  0u<  |il>n  n,  mmum*,  sial  IndMihw  MenituMfct  In  iliis 
clia|it«-r. 
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The  present  difficulties  of  transportation  restrict  trawl,  and  thus  prevent  the  people  of  the 
United  States  and  Europe  from  becoming  acquainted  with  the  jx'ople  and  trade  conditions  of 
western  South  America.  Commercial  exclianges  prosper  only  when  knowledge  and  intimacy 
break  down  mistrust  and  reveal  the  commercial  needs  of  the  trading  nations. 

In  Pacific  South  America  generally,  as  in  other  Latin  American  countries,  the  difficulties  of 
inland  transportation  are  a  great  hindrance  to  industrial  and  commercial  progress.  Excepting  a 
few  lines  of  railroads,  there  are  practically  no  means  of  communication  in  western  South 
America  save  the  pack  mule.  This  state  of  affairs  makes  the  commerce  of  the*  interior  districts 
similar  to  that  of  Europe  in  the  Middle  Ages,  when  international  trade  was  limited  to  silks  and 
spices  and  other  light  commodities  of  high  value,  that  could  tie  carried  long  distances  bv  caravan 
and  to  the  few  bulkier  articles  produced  along  the  scacoast  and  navigable  rivers.  The  inland 
districts  of  England,  F ranee,  and  Germany  then  had  considerable  populations,  but  each  com- 
munity raised  its  own  food,  made  its  own  clothing,  and  knew  little  of  the  products  of  other 
countries.  The  improvements  that  have  transformed  the  European  countries  have  not  yet  bad 
much  effect  upon  the  tropic  section  of  Pacific  South  America.  Only  a  small  proportion  of  the 
population  contributes  anything  to  the  foreign  trade.  The  rest  live  in  isolated  communities, 
each  o(  which  is  practically  self-supporting. 

DKI'EN  DKNCK  OF  WKSTKUN    SOUTH    AMERICA  UPON    KOHKION  CAPITAL   AND  I  .A  I  (UK  ORGANIZATIONS 

OK  CAPITAL. 

The  nineteenth  century  witnessed  an  enormous  expansion  of  commerce  throughout  the  greater 
part  of  the  world,  largely'  l>eca»we  industries  developed  in  new  countries  by  means  of  the  capital 
that  Europe  had  slowly  accumulated  through  several  preceding  centuries.  The  foreign  trade 
which  South  America  now  has  is  almost  entirely  the  result  of  European  investments.  Foreign 
capital  has  worked  the  coffee  plantations  of  Brazil,  and  built  her  railroads  and  those  of  Argentina. 
The  flocks  of  Argentina  are  owned  by  Englishmen  and  Scotchmen,  the  nitrate  works  of  Cnile  are 
in  the  hands  of  English  and  German  owners,  and  the  sugar  plantations  of  Peru  are  the  property  of 
Americans  and  other  foreigners. 

The  capitalistic  development  of  western  South  America,  particularly  the  northern  part.  has. 
however,  not  jet  progressed  very  far.  It  has  great  stores  of  natural  wealth,  but  the  obstacles  in 
the  way  of  their  utilization  have  not  lieen  overcome.  Large  organizations  of  capital  are  especially 
necessary  in  the  Andean  region  and  on  the  west  coast.  In  Argentina  the  European  owner  can 
cultivate"  his  grain  and  pasture  his  flocks  in- a  level  country  watered  by  rainfall,  but  in  Pern  irri- 
gation is  necessary  to  agriculture.  The  building  of  a  railroad  across  the  level  pampas,  to  carry 
awav  the  wool  ami  grain  of  Argentina,  is  a  very  much  easier  task  tban  building  a  line  up  the 
defifes  of  the  Andes  to  tap  the  mineral  wealth  of  the  plateau.  Operation  on  the  east  side  can  be 
conducted  with  moderate  capital,  but  on  the  west  side  the  large  capitalist,  the  mining  expert,  and 
the  complicated  machine  are  necessary.    The  return  to  capital,  however,  promises  to  he  liberal. 

Foreign  capital  has  made  less  headway  than  would  otherwise  have  been  made  in  western 
South  America,  because  of  the  frequency  of  political  disturlianccsand  civil  wars.  The  deleterious 
effects  of  frequent  revolutions  and  unstable  political  conditions  are  known  to  be  great,  and  are 
felt  even  more  by  the  merchant  than  by  the  capitalist  who  is  engaged  in  mining,  agriculture,  or 
transportation.  The  manager  for  a  strong  coloration,  which  has  for  years  operated  a  large 
sugar  plantation  in  the  Permian  irrigated  belt,  reports  that  the  percent  of  loss  that  has  actually 
occurred  from  civil  wars  has  been,  on  the  whole,  surprisingly  small.  The  country,  however, 
sutlers  greatly  because  capitalists  are  deterred  from  making  investment*. 

The  western  part  of  South  America  has  lieen  lying  idle,  w  hile  more  accessible  resources  else- 
where have  tnt'ii  levied  upon.  But  a  new  era  seems  to  Ih»  at  hand.  The  constant  tendency 
everywhere  is  to  organize  capital  on  a  large  .scale,  and  it  seems  probable  that  the  development  of 
western  South  American  will  be  undertaken  by  organizations  of  capital,  similar  to  those,  that  are 
giving  the  I'nited  Sbites  its  industrial  preeminence.  In  fact,  a  substantial  beginning  has  already 
been  made,  and  that  beginning  is  responsible  for  the  present  importance  of  western  Soutn 
America  to  the  world's  trade.  In  l>sfi»  Chile  exported  more  tons  of  nitrate  of  soda  than  the  port 
of  New  York  exported  tons  of  wheat  This  nitrate  was  produced  by  large  foreign  corporations 
owning  their  own  nitrate  beds  and  reducing  plants,  the  railroads  to  carry  the  product  to  the  sea- 
coast,  and  the  piers  and  warehouses  from  which  to  ship  it.  In  IsfHI  Peru  exported  110,000  tons  of 
sugar,  which  had  been  produced  by  firms  that  could  irrigate  their  plantations,  install  expensive 
machinery,  build  lines  of  railway  to  the  port  or  to  some  main  line,  and,  in  somo  cases,  the  prod- 
uct was  exports!  in  the  ships  of  the  producers.  By  the  increase  of  enterprises  of  this  character 
the  west  coast  can  double  and  treble  the  amount  of  her  contributions  to  international  trade. 

The  first  step  to  be  made  in  the  direction  of  these  changes  will  be  in  lettering  the  means  of 
transportation  by  the  building  of  railways,  or  starting  industrial  undertakings  which  include,  as 
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a  part  of  the  enterprise,  an  improvement  in  the  existing  method  of  transportation.  This  will 
come  about  easier  after  the  opening  of  an  isthmian  ennui,  which  will  ten<l  to  quicken  the  indus- 
trial ami  commercial  life  of  the  west  coast  of  South  America.  Cheaper  freights  will  enable  the 
commodities  now  exported  to  be  marketed  more  cheaply  and  other  articles  not  now  utilised  w  ill 
find  their  way  into  commerce.  With  the  greater  possibilities  of  securing  freight  will  come  new 
inducements  to  build  railways  ami  make  other  improvements  in  transportation.  Railway  mate- 
rials ami  the  machinery  necessary  for  the  equipment  of  industrial  plants  will  lie  cheaper,  because 
of  lower  freight  rates  from  the  iron-producing  countries  north  of  the  Isthmus. 

The  sitpplv  of  capital  for  South  America  will  in  the  future  come  from  the  United  States  as 
well  as  from  Europe.  We  have  become  large  exporters  of  the  iron  and  steel  and  machinery 
needed  by  new  countries.  Our  increasing  wealth  and  population  will  furnish  money  and  men  for 
industrial  enterprises  in  foreign  lands.  American  ownership  and  direction  of  railroads,  mines, 
and  other  enterprises  in  Mexico  have  been  chiefly  responsible  for  the  industrial  revolution  in 
that  country  during  the  past  twenty  years,  and  for  the  accompanying  exjMinsion  of  her  commerce, 
the  chief  part  of  which  has  In  ch  with  the  United  States.  This  work  is  still  going  steadily  forward 
in  Mexico,  but  we  shall  likewise  welcome  opportunities  lying  lioyond  the  Isthmus  of  Panama. 

IHSADVA.NTAOES  OK  THE  UNITED  STATES  IX  TRADING  WITH  WESTERN  SOUTH  AMERICA —  GENERAL 

EFFECT  OF  THE  ISTHMIAN  CANAL. 

With  very  few  exceptions  the  industries  of  western  South  America  may  be  classed  as  mining 
and  agricultural.  This  is  the  case  even  in  the  seacoast  regions  engaging  in  foreign  trade.  There 
are,  of  course,  local  manufactures  of  various  articles  in  the  towns  and  villages,  such  work  a»  is 
done  locally  in  any  community,  but  the  nature  of  the  resources  of  western  South  America  is 
such  that  trie  region  is  likely  to  continue  permanently  in  the  extractive  stage  of  industry,  or  at 
least  until  a  period  too  remote  for  consideration  here.  Pacific  South  America  is  now  but  half  of 
an  industrial  unit;  the  other  half,  the  manufacturing  complement,  is  in  Europe  and  the  United 
States.  Kach  one  of  these  industrial  half  units  needs  letter  facilities  for  marketing  its  produce 
in  the  other.  One  important  service  of  an  isthmian  canal  will  Im>  to  bring  these  separated  com- 
mercial and  industrial  complements  into  closer  relation. 

The  west  coast  of  South  America  l>ears  a  relation  to  the  manufacturing  centers  of  Europe 
und  the  United  States  similar  to  that  which  Montana.  Colorado,  and  Texas,  with  their  raw  prod- 
uct*, bear  to  the  manufacturing  States  of  the  East.  The  countries  of  the  North  Atlantic  need 
and  are  buying  the  export  products  of  the  west  coast  of  South  America— the  nitrate  and  the  ores 
of  copper,  silver,  ana  gold,  the  grain,  sugar,  cotton,  cocoa,  coffee,  wool,  hides,  rubber,  and 
woods.  In  return  for  this  export  these  South  American  Republics  are  importing  from  many 
countries,  but  chiefly  from  the  United  Kingdom,  all  kinds  of  manufactures,  from  steel  rails  to 
jewelry  and  fine  clothes.  Roth  parties  will  be  benefited  by  increasing  this  trade.  The  produc- 
tion of  raw  material  w  ill  be  stimulated  no  less  than  the  production  of  manufactures.  For  any 
gain  that  comes  to  South  America  the  rest  of  the  world  must  receive  an  accompanying  or  com- 
plementary advantage. 

The  United  States  will  derive  especial  advantage  from  the  shortening  of  the  roundabout  path 
of  this  large  and  increasing  commerce.  Because  of  the  present  route  around  the  continent  the 
trade  of  the  west  COBst  is  maiulv  with  Europe,  but  on  the  o{>ening  of  the  canal  there  will  be  n 
change  of  front  towurd  the  United  States.  Both  Kuropean  and  American  traders  will  have 
greatly  improved  opportunities,  but  the  larger  relative  improvement  will  come  to  the  east  coast 
of  North  America.  Our  ports  will  then  have  from  2,000  to  3,000  miles  advantage  over  Europe, 
in  the  journey  to  the  west  coast,  whereas  at  present  the  distance  from  New  York  and  the  ports 
of  the  English  ( 'luinnel  to  that  section  of  the  world  are  nearly  equal,  the  southern  cities  of  Europe 
having  a  slight  advantage  over  the  ports  of  the  United  States.  Nearly  all  of  South  America  lies 
east  of  North  America.  The  meridian  of  Washington  is  that  of  Callao,  on  the  coast  of  Peru. 
Antofagasta  and  Iquiquc,  the  chief  nitrate  ports  of  Chile,  have  the  longitude  of  Ronton.  Valpa- 
raiso is  71  4o' west  longitude  and  New  York  74°  08*.  The  eastern  jKiintof  Brazil  lies  2.600 
miles  east  of  New  York,  and  is  equidistant  from  New  York  Hay  and  the  English  Channel.  These 
facts  are  well  shown  by  Plate  "5. 

The  sailing  vessels  Itound  from  New  York  for  the  west  coast  of  South  America  must  go 
eastward  nearly  to  the  Canaries,  so  as  to  Ih>  able  to  take  advantage  of  the  trade  winds  and  get 
past  Cape  St.  Hoquc,  on  the  coast  of  Brazil.  The  European  sailing  ship  goes  directly  past  the 
Canaries,  and  has  un  advantage  of  ten  days  over  the  American  in  a  voyage  to  any  part  of  South 
America  south  or  west  of  the  eastern  point  of  Brazil.  For  many  decades  our  direct  commerce 
with  South  America  has  been  chiefly  by  sail,  and  we  have  competed  with  Europe  under  most 
unfavorable  conditions.  The  small  part  of  our  trade  that  has  not  gone  by  sail  has  gone  by 
steamers  to  Panama  for  transshipment  to  the  two  lines  of  steamer.*  going  down  tho  west  coast. 
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These  lines  have  combined  to  keep  the  rates*  at  such  a  figure  that  for  most  of  the  time  during  the 
last  thirty-five  years  it  hits  heen  cheaper  to  shin  American  goods  to  South  America  via  England 
or  <  icrnianv.  It  has  often  cost  the  American  shimior  from  30  t<»  50  per  cent  more  to  send  freight 
3.f>on  miles"  direct  to  western  South  America  by  Panama  than  to  send  it  H,0o0  miles  indirectly 
by  way  of  Kurope.  Shipping  around  the  Horn  by  sail  is  such  a  slow  uitd  irregular  means  of 
reaching  the  markets  as  to  prevent  the  development  of  a  satisfactory  commerce  in  these  modern 
times,  when  expedition  is  too  order  of  business.  Our  share  in  the  trade  of  the  west  coast  of 
South  America  has  not  l»ecn  gratifying  to  national  pride;  indeed,  we  have  done  little  more  than 
to  sell  in  those  countries  the  commodities  that  they  could  not  secure  elsewhere.  Europe  has 
taken  nearly  all  of  their  exports  and  supplied  them  with  most  of  their  imports. 

Since  1890  two  American  corn'MUiics  have  been  running  chartered  British  vessels  around  to 
Guayaquil,  and  during  this  p'riod  the  value  of  our  exports  to  the  west  coast  has  increased  16  per 
cent;  this,  however,  is  less  than  one-third  the  rate  of  the  increase  of  our  total  exports.  Fortu- 
nately the  steamer  is  rapidly  taking  the  place  of  the  sailing  vessel.  In  1  syu  steam  vessels  carried, 
largely  via  Panama,  3<i  per  cent  of  our  exports  to  the  countries  of  western  South  America.  In 
1900  81  per  cent  of  our  exports  to  those  countries  went  by  steam,  a  gain  of  225  per  cent  in  the 
proportion  carried  by  steam. 

The  starting  of  the  lines  of  steamers  from  New  York  has  not,  however,  given  our  manufac- 
turers nn  even  chance  with  those  of  Europe.  American  merchants  and  consuls  on  the  west  coast 
complain  that  the  steamers  from  New  lork  charge  higher  rates  than  those  from  Europe,  and 
nearly  as  high  as  the  Panama  lines.  Nevertheless,  these  steamers  always  leave  New  York  fully 
loaded  with  export  freight,  and  the  profitableness  of  the  business  is  attested  by  the  addition  from 
time  to  time  of  more  vessels  to  the  fleets.  This  suggests  what  may  be  expected  to  occur  when 
the  isthmian  canal  and  more  lines  of  steamers  give  us  shorter  and  better  means  of  communication 
with  Pacific  countries. 

Wo  have  a  thriving  trade  with  the  American  countries  near  to  us.  Fifty-nine  per  cent  of 
Canada's  imports  come  from  the  United  States.  The  ocean  route  to  Mexico  is  longer  than  to 
Canada,  and  the  railroad  connections  over  the  land  f rontier  are  much  less  satisfactory,  yet  we 
furnish  49  per  cent  of  the  Mexican  imports.  The  northern  countries  of  South  America  are  about 
2.UOO  miles  from  New  York,  but  we  have  fairly  good  steamship  connection  and  a  growing  trade. 
Colombia  and  Venezuela  drawing  alnmt  30  per  cent  of  their  imports  from  this  country.  In  con- 
trast with  this,  however,  the  United  States  furnishes  less  than  lit  percent  of  tho  imports  into  the 
countries  of  the  west  coast  of  South  America;  and  our  trade  there  has  increased  slowly  at  a  time 
when  the  growth  of  our  exports  as  a  whole  has  been  rapid.  Under  the  present  adverse  conditions, 
our  share  in  the  trade  of  the  west  coast  of  South  America  is  only  one-third  as  great  as  it  is  in  the 
South  American  countries  bordering  on  the  Caribbean  Sea,  one  fifth  as  great  as  in  Mexico,  and 
only  one-sixth  of  the  percentage  which  wo  control  of  the  trade  of  Canada.  An  isthmian  canal, 
and  the  lines  of  communication  that  it  will  open  up.  may  be  expected  to  give  this  country  a 
larger  share  in  the  trade  of  tho  Pacific. 

This  conclusion  is  strengthed  by  some  incident*  in  the  history  of  tho  foreign  trade  of  Chile. 
In  years  past,  the  British  share  of  tliat  trade  was  greater  than  it  is  at  present.  The  British  com- 
missioners, sent  in  1898  to  investigate  the  cause  of  this  decline,  reported  as  the  first  cause  that 
British  merchants  did  not  secure  as  low  freight  rates  for  their  commodities  as  were  obtained  by 
their  continental  rivals,  the  difference  in  favor  of  Antwerp  and  German  ports  being  sometimes 
25  per  cent.  It  was  found  that  English  merchants  sometimes  sent  British  goods  to  those  ports 
for  reshrpmcnt  to  Chile.  The  lower  rates  from  Germany  were  due  to  the  nitrate  trade.  Ger- 
main* being  the  largest  importer  of  Chilean  nitrate  of  soda,  the  ships  returning  from  that  country 
to  Chile  could  offer  the  best  rates  on  outgoing  freight,  and  this  was  one  of  the  causes  that  had 
enabled  the  German  merchant  to  build  up  a  large  South  American  trade. 

A  similar  advantage  will  come  to  the  traders  of  this  country  when  the  canal  has  been  opened. 
Bv  that  time  the  United  States  will  have  a  larger  consumption  of  nitrate,  our  vessels  will  go 
directly  down  the  South  American  coast,  and  the  favorable  shipping  facilities  that  are  now  giving 
Germany  an  advantage  over  the  United  Kingdom  will  be  possessed  in  a  more  marked  degree  bv 
American  merchants.  Moreover,  it  is  probable  that  the  vessels  en  route  from  Europe  to  South 
America  will  aid  our  exporters  by  calling  at  our  ports  for  coal  and  other  cargo. 

The  advantage  of  cheai>cr  transportation  is  already  shown  in  the  export  cotton  trade  of  the 
United  States  to  Chile.  At  certain  times  nitrate  ships  returning  to  South  America  offer  very 
favorable  rates  from  New  York,  and  exporters  then  dispose  of  cotton  cloth  in  large  lots  at 
Chilenn  ports,  thereby  securing  a  trade  which  the  regular  conditions  of  freight  would  not  permit. 

The.  future  trade  between  our  east  coast  and  the  west  coast  of  South  America  will  have  the 
advantage  of  a  heavy  traffic  both  ways,  a  phenomenon  rarely  met  with  in  international  commer- 
cial movements.  Our  east  coast  trade  with  Europe  consists  mainly  in  the  exchange  of  large 
quantities  of  agricultural  and  other  heavy  produce  for  a  small  quantity*  of  manufactured  products. 
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and  ibis  necessitates  a  large  liallast  movement  westward  across  the  North  Atlantic.  Our  exports 
from  New  York  to  Australia  are  hut  partly  balanced  by  the  small  return  tnide.  Our  exports  to 
the  Orient  of  iron,  cotton,  and  foodstuffs  are  exchanged  for  light  curios,  tea,  and  mattings.  Our 
trade  to  South  America  is  certain  to  give  rise  to  an  increasing  exportation  of  articles  similar  to 
those  we  are  sending  to  China  and  Australia,  with  the  probable  addition  of  coal,  and  these  com- 
modities will  be  exchanged  for  Peruvian  sugar,  Chilean  nitrate,  ores,  nnd  heavy  produce,  so  that 
vessels  will  readily  secure  cargoes  both  ways.  This  will  1m*  an  advantage  1  m »t h  to  the  steamship 
companies  and  the  sbipj)ers. 

QEOUKAPIir,  KKSOUKCES,  AXI>  INDUSTRIES  OF  OH1.K." 

Having  discussed  the  general  industrial  and  commercial  conditions  of  western  South  America 
as  a  whole,  it  will  Ih>  profitable  to  examine  the  temperate  and  tropical  regions  separately  and  with 
some  detail.  The  temperate  division  of  the  continent,  for  the  purposes  of  this  discussion,  ma}' 
be  considered  practically  coextensive  with  Chile;  for  although  the.  northern  boundary  of  Chile 
extends  beyond  the  Tropic  of  Capricorn,  the  aridity  of  that  part  of  the  country  makes  mining  the 
only  industry.  Mining  industries  being  independent  of  climate,  the  activities  of  Chile  that  are 
determined  by  climate  arc  located  within  the  Temperate  Zone.  Chile  is  long  and  narrow,  but  her 
area  is  large  -larger,  in  fact,  than  that  of  France,  Germany,  or  the  United  Kingdom,  or  the  com- 
bined area  of  the  New  England  and  Middle  Atlantic  States  with  Maryland  and  the  Virginias 
added.  Her  length  of  2,600  miles  would  reach  from  New  York  to  I' tan.  The  country  extends 
from  a  tropic  district  to  Tierra  del  FuegO,  where  the  latitude  and  climate  are  like  those  of  Scot- 
land. Nitrate  of  soda  is  the  chief  product  of  the  arid  northern  part  of  Chile,  which  is  the  source 
of  supply  for  the  entiro  world.  The  agricultural  districts  and  the  center  of  population  are  farther 
south,  the  products  being  similar  to  those  of  our  Pacific  coast  States,  with  which  Chile  possesses 
many  points  of  similarity. 

The  temperate  shores  of  the  Pacific  show  a  succession  of  similar  geographic  and  climatic  fea- 
tures in  both  North  and  South  America.  These  resemblances  would  appear  plainly  if  Chile  could 
lie  inverted  and  placed  beside  the  coast  of  North  America.  The  lower  end  of  the  inverted  Chile 
would  l>e  opposite  the  City  of  Mexico,  and  Tierra  del  Fuego  would  l>e  altout  the  latitude  of  Sitka, 
Alaska.  The  800  miles  of  Chilean  desert  with  its  nitrate  beds  would  lie  against  the  arid  coast  of 
Mexico  where  its  silver  is  mined.  Patagonia  would  be  opposite  British  Columbia  and  Alaska, 
Isjth  regions  being  damp,  fringed  with  rugged  islands,  and  cut  into  sharp  liords  walled  in  by 
forest 'Clad  mountains,  having  snow  fields  on  their  summits  and  glaciers  on  their  sides.  The  trop- 
ical arid  cold  sections  arc  unproductive  agriculturally,  but  in  the  temperate  belt  of  each  region 
civilization  and  diversified  industry  are  possible.  The  climate  is  that  of  western  Europe  and  the 
United  States. 

It  is  by  comparing  the  productive  region  of  the  north  temperate  Pacific  with  the  south  tem- 
perate Pacific  that  the  greatest  rescmblunces  and  likewise  the  difference  of  the  two  coasts  appear. 
Their  difference  is  due  to  the  absence  of  a  South  American  duplicate  for  the  State  of  Washington. 
California  and  Oregon  are  reproduced,  .hut  the  Antarctic  current,  sweeping  up  the  coast  of  South 
America,  shortens  the  temperate  section  of  Chile  so  much  that  the  region  corresponding  to  the. 
State  of  Washington  is  replaced  by  u  longer  continuation  of  the  rugged  and  forest-clad  coast 
similar  to  that  of  Alaska  and  British  Columbia. 

Near  the  Mexican  boundary  of  the  United  States  the  resemblances  to  the  corresponding  agri- 
cultural  parts  of  Chile  are  obvious.    In  Chile  the  arid  country,  by  means  of  irrigation,  produces 

S Tapes  and  raisins,  citrus  and  other  fruits,  and  alfalfa,  the  alfalfa  being  used  as  a  supplementary 
odder  for  the  cattle  pasturing  on  the  higher  hills.  The  arid  belt  extends  several  hundred  miles, 
and  is  succeeded  on  the  south  by  wheat  fields  and  general  agriculture.  The  Chilean  forcsta  cor- 
responding to  those  of  central  and  northern  California.  Oregon.  Washington,  and  British  Colum- 
bia exist  in  the  lower  half  of  the  Chilean  agricultural  region  and  along  the  extensive  coast  of 
Patagonia 

The  best  section  of  the  western  slope  of  both  Chile  and  the  I'nited  Stoics  is  found  in  a  large 
interior  valley.  The  valley  of  California,  hounded  on  the  east  by  the  Sierra  Nevadas,  on  the  west 
by  the  ( 'oast  ltange,  and  drained  by  the  Sacramento  and  the  San  .loaquin  river*,  is  of  high  fertility. 
Chile  also  has  a  valley  similar  to  this,  but  larger  and  superior  to  it  in  several  particulars.  It  is 
inclosed  by  the  Andes  on  the  east  and  by  a  coast  range  near  the  shore  of  the  Pacific;  but  this 
coast  range  is  not  so  continuous  as  that  of  California,  being  broken  at  frequent  intervals  where 
rivers  make  their  way  to  the  ocean.  Instead  of  being  drained  by  two  rivers  flowing  lengthwise, 
and  having  a  common  outlet  to  the  sea,  the  Chilean  \  alley  has  several  small  rivers  flowing  across 
it  and  discharging  into  the  ocean.  The  basins  of  these  rivers  are  not  separated  by  high  divides, 
but  are  practically  continuous,  so  that  the  whole  district  is  properly  spoken  of  as  one  great  valley. 

"I'owmlt  l'Latt*  7«  an. I  77. 
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The  Audcs  are  higher  than  the  Sierra  Nevadas,  mid  westerly  winds  bring  a  linger  amount  of 
moisture  tliun  California  has.  The  streams  have  a  larger  and  more  constant  flow  of  water  from 
the  mountain  snows  and  furnish  an  abundant  supply  for  irrigation,  and  in  some  places  provide 
good  |>ower. 

As  in  most  arid  countries  where  irrigation  can  U<  practiced,  the  soil  is  fertile.  The  crops 
produced  are  identical  with  those  of  California.  All  of  the  cereals,  vegetable*,  and  fruits  thrive 
and  provide  a  food  supply  sufficient  both  for  the  present  nnd  prospective  home  demands  and  for 
a  large  export  trade.  This  valley  is  about  TOO  miles  in  length — a  distance  equal  to  that  from  New 
York  to  Charleston — and  is  divided  into  thirteen  prosperous  provinces,  which  had  a  population 
in  \slX>  of  ii.4iHij.KHi  people  as  many  as  there  were  in  California.  Oregon,  and  Washington  in  the 
census  year  llMjo.  California  has  less  than  ten  persons  to  the  square  mile,  while  the  Chilean 
Valley  has  from  three  to  five  times  as  many,  ami  is  about  equal  in  density  of  jmpulation  to  Maine, 
New  Hampshire,  and  Vermont,  or  to  our  Southern  States,  exclusive  of  Florida. 

The  great  trunk  line  of  the  Government  railway  goes  through  most  of  this  region  from 
north  to  south.  It  is  being  extended  in  both  directions,  and  will  eventually  connect  Coquimbo, 
in  latitude  2!»  ,  with  Porto  Montt,  in  latitude  41  .  The  line  to  the  last  point  U  already  surveyed. 
This  road,  most  of  which  is  now  completed,  will  be  about  1.31*)  miles  long,  and  will  connect  with 
many  branches  and  private  lines  from  the  various  mining  and  agricultural  centers.  The  several 
rivers  breaking  through  the  coastal  mountain  range  make  it  easy  fur  the  railroad  to  connect  with 
seaports,  and  there  are  now  railway  lines  to  six  harbors,  giving  the  producing  centers  of  the 
country  opportunity  to  take  advantage  of  the  water  transportation  supplied  by  the  lines  of  coast- 
ing steamers  that  are  doing  a  largo  business  in  both  directions.  In  the  valley  of  California  the 
coast  ranges  make  necessary  a  much  longer  railway  haul  to  reach  the  ports. 

The  northern  part  of  the  agricultural  region,  the  district  around  Valparaiso  and  Santiago,  is 
older  and  more  fully  developed.  Of  this  section  the  Aconcagua  Valley,  which  may  U-  taken  as 
a  type,  is  a  plain  highly  irrigated,  famed  for  it*  agriculture.  The  grape  crop  of  this  valley 
alone,  it  is  estimated,  would  make  1,000,000  gallons  of  claret  wine  were  it  so  used  instead  of 
being  manufactured  into  the  local  drink  called  uchica."  Potatoes  are  exported  to  the  nitrate 
deserts  of  the  north  and  to  Panama,  alfalfa  hav  to  Brazil,  and  honey  and  wax  are  sent  to  Europe. 
Local  canneries  preserve  the  fruit  crop,  which  is  mainly  marketed  in  other  sections  of  the 
country.  There  is  pasturage  on  the  neighboring  hills  above  the  level  of  irrigation,  where  a 
peculiar  kind  of  wiry  grass,  well  adapted  to  its  dry  surroundings,  grows  for  months  after  a 
soaking  rain. 

The  sides  of  the  Andes  throughout  this  whole  bell  are  forest  clad.  In  latitude  37  south,  the 
forest  growth  becomes  general,  and  the  country  is  similar  to  many  pails  of  the  eastern  United 
States.  This  latitude  is  now  the  Chilean  industrial  frontier,  the  opening  up  of  the  region  having 
been  recently  begun  as  the  result  of  the  advent  of  better  means  of  transportation.  New  railroads 
are  being  built,  forests  are  being  cleared,  and  stock  raising  and  cereal  agriculture  are  increasing. 
The  forest  regions  have  tanning  industries,  sole  leather  being  exported  to  Europe. 

The  agricultural  and  mining  regions  of  Chile  are  north  of  40  degrees.  South  of  that  there 
is  as  yet  practically  nothing  of  commercial  importance  except  the  sheep  pastures  of  Terra  del 
Fueco.  The  1JXH.)  miles  of  intervening  coast  is  as  little  "known  as  is  the  coast  between  the  port 
of  Vancouver  and  the  mainland  of  Alaska.  Nearly  all  of  the  present  ami  prospective  Chilean 
commerce  and  population  are  from  l.oooto  2.0(H) miles  north  of  the  Straits  of  Magellan,  through 
which  their  commerce  must  find  its  way  to  the  Atlantic,  until  the  canal  provides  a  shorter  outlet. 

Chile  exported  something  over  3,ooo,ooo  bushels  of  grain  to  Europe  in  18!'i>-'.»!),  but  the 
larger  part  of  the  exports  of  the  country  consists  of  the  minerals  mined  in  the  northern  and  arid 
part  of  the  State.  The  agricultural  jMtrt  of  the  country  sends  large  quantities  of  food  products 
to  the  mining  regions  of  the  northern  provinces.  The  greater  part  of  Chile's  exjiort  wealth 
originates  in  regions  that  are  almost  a  desert.  Their  dryness  causes  their  richness;  indeed,  a 
moist  climate,  instead  of  being  a  blessing,  would  cause  the  disappearance  of  the  greater  part  of 
the  wealth  of  this  section,  which  consists  of  such  soluble  minerals  as  nitrate  of  soda,  iodine, 
borax,  and  common  salt. 

Nitrate  of  soda,  the  chief  export  of  Chile,  lies  in  a  nearly  continuous  deposit  parallel  to  the 
seacoast,  extending  150  miles  from  north  to  south,  with  scattering  deposits  reaching  250  miles 
farther,  the  total  covering  220,35ft  acres,  and  estimated  to  contain  about  228,000,000  long  tons, 
a  quantity  sufficient  to  last  the  world  for  many  decades  to  come.  The  nitrate  is  found  under 
the  surface  layer  of  sand,  and  when  shoveled  out  has  the  consistency  of  cheese.  It  is  refined  in 
numerous  and  extensive  plants  requiring  largo  capital.  The.  crude  product  is  dissolved,  chem- 
ically treated,  and  crystallized  to  get  rid  of  the  impurities.  Among  these  impurities  are  iodine 
and  common  salt,  which  are  separated  for  export. 

The  city  of  Iquique,  the  most  important  nitrate  port,  may  be  taken  as  a  type  of  the  towns 
that  depend'  upon  the  nitrate  industry  for  their  existence.    Here  30,000  people",  having  the  con- 
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rcnionees  of  a  modern  city,  live  in  the  desert,  where  every  supply  for  man  and  boast  must  be 
imported  from  other  ports  of  Chile  or  from  foreign  countries.  \\  ator  for  the  city  is  brought  by 
pipe-linfl  -"<»  miles  from  the  Ancles.  A  railroad  zigzags  up  to  the  plateau  and  winds  u round 
among  numerous  nitrate  works  situated  in  the  desert.  The  railroad  company  is  English,  and 
most  though  not  all  of  the  nitrate  plants  are  owned  by  foreigners.  Borax  is  obtained  in  the  dry 
districts,  and  in  some  places  common  salt  is  taken  from  the  surface  of  the  earth  by  sawing  it  out 
in  cakes  that  are  handled  like  ice.  Besides  these  desert  mineral  products  tin-  suine  region  con- 
tains a  large  amotuit  of  copper,  silver,  and  lead.  Antofagnstn  is  the  port  of  this  section  and  is 
also  the  outlet  for  the  mines  of  Bolivia,  which  ship  their  antimony,  bismuth,  tin,  mercury,  and 
sulphur  over  the  Antofagasta  railroad.  Most  of  these  products  are  in  the  form  of  ores,  some  of 
which  are  refined  at  Antofagusta  while  the  rest  is  exported,  mostly  to  Europe,  for  treatment. 

The  ri.NO  in  the  price  of  copper  has  greatly  increased  the  copper-mining  industry  of  Chile, 
and  the  deposits  of  copper  promise  to  contribute  largely  to  the  world's  supply  of  this  metal. 
Low-grade  copper  ores  have  oeen  found  in  abundance  in  the  district  near  Santiago,  near  to  the 
ocean.  Copper  now  ranks  second  among  Chile's  exports,  amounting  in  liKHi  to  25,17JS  metric 
tons  of  the  metal  and  2'>,i>l0  tons  of  the  ore.  In  eoal  Chile  has  an  asset  that  will  assist  with  the 
development  of  other  resources,  although  she  has  small  prospects  of  ever  becoming  n  coal 
exporter.  In  the  south,  about  latitude  37  .  the  ports  of  Coronel  and  Lota  are  the.  points  of 
shipment  for  mines  located  near  by.  The  deposits  are  large,  but  the  quality  is  inferior  to 
English  and  American  coal,  and  the  output  is  insufficient  for  home  demands,  although  it  is 
largely  used  by  steamers  going  up  and  down  the  coast  and  to  Europe. 

THE  CANAL  AND  THK  TKA1>E  OF  THE  UNITED  STATKS  WITH  CHILE. 

The  interest  of  the  American  people  in  the  commerce  of  Chile  is  greater  than  our  present 
share  of  that  trade  would  indicate.  The  foreign  commerce  of  Chilo  now  amounts  to  about. 
$100,000,000  and  is  increasing.  In  1S99  the  exports  were  $.V.uioo.ihm»  and  the  imports  $89,000,00(1- 
about  nine-tenths  of  the  imports  came  from  Europe,  while  ninetccn-twentieths  of  the  exports 
went  to  that  continent.  Our  trade  is  slight  compared  with  that  of  the  United  Kingdom,  Germany, 
or  France.  An  examination  of  the  elements  of  the  trade  of  Chile  shows  why  the  canal  will 
increase  our  share.  Of  the  Chilean  exports,  nitrate  of  soda  comprises  nearly  (50  per  cent, 
although  the  percentage  is  slightly  declining,  owing  to  the  increased  export  of  copper  and 
copper  ores.  Next  in  the  order  of  importance  come  silver  and  silver  ores,  then  wheat  and  barley, 
wool,  hides,  and  other  scattering  and  agricultural  and  mineral  products,  most  of  which  are 
needed  in  the  United  States.  We  need  the  nitrate  for  our  fertilizers  and  chemical  manufactures, 
we  have  the  coal  to  smelt  the  copper  and  silver  ores,  we  need  the  wool  for  our  carpet  manufac- 
tures, and  the  hides  to  furnish  raw  mate  rial  for  our  leather  manufactures.  Of  course,  the  grain 
products  are  needed  in  Europe  and  not  in  the  United  States. 

Of  the  Chilean  imports  cotton  manufactures  comprise  by  far  the  largest  part.  Then  come 
machinery  of  all  kinds,  kerosene,  woolens,  coal,  bagging,  and  all  kinds  of  miscellaneous  manu- 
factures and  supplies.  The  cotton  manufactures  are  made  from  the  raw  material  grown  in  the 
southern  part  of  the  United  States  and  carried  to  Europe  for  manufacture,  whence  the  goods 
are  shipped  through  the  Straits  of  Magellan.  Much  of  that  cotton  cloth  will  in  the  future  go 
direct  from  American  mills  via  New  \ork,  Charleston.  Mobile,  or  New  Orleans,  and  save  trans- 
shipments and  7.uoi>  miles  or  more  of  transportation.  We  have  the  materials  and  manufacturing 
ability  to  furnish  the  Chileans  their  machinery.  We  are  now  furnishing  them  with  kerosene, 
and  when  the  canal  is  opened  we  will  probably  be  able  to  send  them  coal  and  many  miscellaneous 
man  u  fact  u  res. 

The  reduction  of  freight  rates  that  may  lie  expected  to  follow  the  opening  of  the  <anal  will 
not  only  extend  our  present  trade  with  western  South  America,  but  will  increase  the  number  of 
the  articles  that  enter  into  it.  With  a  few  exceptions  the  goods  Chile  secures  in  this  country 
are  those  which  we  produce  under  especially  favorable  circumstances — lard,  lumber,  kerosene, 
breadstuffs,  patented  articles,  like  medicines.  tirearniH,  electrical  appliances,  farming  machinery, 
and  improved  hardware,  These  articles  can  be  sold  readily  in  Chile  after  the  canal  has  been 
opened.  We  have  just  begun  to  send  Chile  iron  and  steel.  The  bulk  of  the  pig,  bar,  and  hoop 
iron,  rails,  and  castings  now  come  from  Europe,  although  we  can  make  them  more  cheaply  than 
our  European  rivals  ran.  The  railroads  of  Chile  have  iron  rails  that  must  soon  be  exchanged 
for  steel.  The  towns  and  cities  of  Chile  will  use  an  increasing  amount  of  structural  iron  for 
building  purposes.  The  growing  favor  of  electricity,  in  a  country  having  many  mountain  streams 
for  water  power,  is  opening  up  a  demand  for  electrical  machinery  which  American  manufacturers 
are  already  able  to  supply.  AVc  are  sending  small  quantities  of  many  other  articles,  in  which 
transportation  is  a  large  factor,  such  as  earthenware,  glass  and  glassware,  cordage,  paper,  and 
coal.    Our  cotton  exports  to  Chile  consist  mainly  of  one  or  two  plain  staple  grades  made  without 
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reference  to  the  Chilean  market  ami  shipped  in  bulk,  its  chance  opportunities  occur.  With 
attention  to  the  demands  <>f  the  market  and  c  heaper  transportation  that  business  can  ho  greatly 
extended. 

It  is  probable  that  some  of  the  trade  of  the  western  part  of  Argentina,  lying  on  the  east 
slope  of  the  Andes,  will  \m  handled  through  Chilean  ports  and  will  use  the  eanal.  The  foothill 
provinces  of  Argentina,  like  those  of  Chile,  produce  fruit,  wine,  and  grain,  and  are  a  prosperous 
region.  This  region  l>eing  from  700 1<  !>00  miles  from  the  Atlantic  ports  of  Argentina  and  within 
2o0  miles  of  the  ports  of  the  Pacific,  which,  when  the  canal  has  been  opened,  will  be  much  nearer 
North  America  than  Buenos  Ayers  will  be.  the  mails,  passenger  traffic,  express  business,  and  some 
classes  of  freight  may  Ik?  taken  across  the  Amies  and  sent  north  from  Yaljwiraiso  or  some  other 
Chilean  |>ort.  A  boundary  controversy  has  delayed  the  completion  of  the  Trans-Andean  Railroad, 
but  contracts  have  been  let  for  finishing  the  work. 

TKOI'IOAI.  SKCTION  OK  WEHTKRN  SOUTH  AMERICA—  OKNEKAI.  OWlRIinON." 

The  tropical  section  of  western  South  America  is  nearly  double  the  area  of  the  temperate 
Pacific  region,  and  includes  practically  all  of  Bolivia,  Peru,  Ecuador,  and  a  part  of  Colombia. 
In  this  discussion  of  the  trade  of  the  Pacific,  however,  the  portion  of  each  of  these  States  is 
omitted  that  lies  in  the  almost  unexplored  forest  plain  extending  eastward  from  the  Andes.  The 
region  here  considered  has  an  area  of  nearlv  halt  a  million  square  miles.  It  is  more  than  twice 
as  large  as  France,  is  greater  than  our  Middle  Atlantic  States  and  Southern  States  east  of  the 
Mississippi  River,  and  is  equal  to  our  three  Pacific  Coast  States  with  the  addition  of  Idaho, 
Wyoming,  and  Colorado. 

The  region  consists  of  a  costal  plain  and  a  high  plateau.  The  plain  is  either  matted  with 
tropic  vegetation  and  drenched  with  rain  or  is  a  sandy  desert,  and  neither  of  these  conditions 
favors  the  establishment  of  communication  with  the  plateau  30  to  100  miles  inland,  which  must 
be  surmounted  by  ascending  a  steep  and  forbidding  mountain  wall.  The  mineral  wealth  of  the 
plateau  is  abundant,  but  is  at  present  available  only  to  a  small  extent. 

This  South  American  region  has  a  population  of  over  6,000,000.  but  is  made  up  chiefly  of 
Indians  and  half-breeds,  with  a  comparatively  small  proportion  of  the  dominant  Spanish  race. 
The  latter  race  lives  in  the  towns,  devoting  itself  to  political  and  mercantile  affairs,  the  propor- 
tion of  Spanish  blood  decreasing  as  the  distance  from  the  towns  increases.  AH  the  labor  of  the 
country  is  done  by  the  half-breed  Indians  or  by  imj>orted  Chinese  and  Japanese  labor.  Industri- 
ally, the  South  American  Indian  is  said  to  be  superior  to  the  North  American  Indian,  and  when 
properly  supervised  to  be  nearly  equal  to  the  negro  as  a  lal>orer.  The  social  and  economic  con- 
ditions do  not  tend  to  make  the*  laborers  ambitious.  Some  of  the  natives  own  the  lands  from 
which  they  glean  a  living,  but  throughout  Ecuador,  Peru,  and  Bolivia  a  system  of  industrial 
servitude  exists  that  places  the  majority  of  the  laboring  classes  in  a  condition  similar  to  that  of 
the  English  serf  in  the  Middle  Ages.  The  laborer  is  in  debt  to  his  employer,  who  manages  to 
keep  him  so.  Theoretically,  every  man  can  work  for  whom  he  wishes,  but  the  debtor  is  prac- 
tically prevented  from  changing  masters  by  legal  difficulties. 

The  Andean  region  of  South  America  now  has  but  little  international  trade,  because  the 
development  of  its  natural  resources  has  been  prevented  by  untoward  political  conditions,  by  the 
mountainous  character  of  the  country,  and  the  absence  of  an  isthmian  canal. 

thk  rr.iet  wan  coast    its  imnstkiks  and  tub  k.kkkits  or  thk  canai.  upon 

Taking  ( ni;iv:i<tuil  its  ;t  .  enter,  it  will  be  found  that  the  const  running  800  miles  to  the  north 
of  it  includes  a  costal  plain  sparsclv  populated  by  u  few  Indians  and  negroes,  who  can  inhabit  its 
unwholesome  forests.  To  the  south  extend-  some  1  .l'Oo  miles  of  seacoast.  known  as  "  Zona  Seca,*' 
or  dry  zone,  which  iia*  considerable  industry  uL  present,  has  had  more  in  the  past,  and  promises 
to  be  the  scepe  of  greater  activity  in  the  future. 

The  Peruvian  eoii.-t  for  l.VHi  miles  j.,  too  dry  for  ordinary  agriculture.  Regular  crops  cao 
be  raised  only  by  irrigation,  the  supply  of  water  being  the  rainfall  on  the  Andean  slo|>es  at  an 
elevation  of  T.i'oo  feet  and  more.  Ptiring  the  w  inter  months  the  fifty  streams  crossing  the  plain 
are  raging  torrents,  overflowing  their  b:mk>,  but  during  the  heat  of  the  summer  they  dry  away 
t>.  mere  rivulets,  only  two  of  the  northern  ones  having  sufficient  depth  to  be  of  any  use  for 
navigstti.il). 

If  the  Peruvian  coast  had  abundant  rains.it  would  be  so  malarious  and  unwholesome  as  to 
lie  unsuitable  for  w  hite  men.  whereas  its  climate  is  said  to  be  healthful  and  cooler  than  that  of 
other  regions  in  the  same  latitude,  owing  to  the  Antarctic  current  flowing  up  the  west  coast  and 

to  the  sea  breezes. 

"See  l'li.tc  7S. 
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Tin'  Peruvian  coast  is  desolate  except  where  irrigation  has  produced  preen  fields  in  the  dry 
plains.  Its  present  population  and  J  he  amount  of  land  cultivated  are  doubtless  much  smaller 
than  they  were  before  massacres,  slavery,  and  white  men's  diseases,  particularly  smallpox,  had 
greatlv  reduced  the  native  population. 

The  soil  in  this  coast  plain  is  fertile  when  irrigated,  and  well  suited  to  the  production  of 
sugar,  cotton,  and  rice.    Experts  claim  that  sugar  can  be  produced  here  as  cheaply  as  in  any  other 

J dace  in  the  world.    The  sugar  industry,  indeed,  had  made  a  good  start  before  1S8."»,  when  the 
lesolatiug  war  with  Chile  destroyed  many  of  the  plantations.    The  business  has  recovered, 
110,000  tons  having  been  exported  during  1900. 

The  cotton  crop  of  this  section  is  one  in  which  the  United  States  is  particularly  interested. 
Some  of  the  valleys  of  the  north,  particularly  those  of  the  Piura  and  Chira  rivers,  grow  a  peculiar 
kind  of  rough  fiber  cotton  of  a  reddish  color,  that  will  not  grow  in  anv  other  part  of  the  world, 
and  is  valuable  because-  it  mixes  well  with  wool.  The  irregular  supply  of  about  10,<KH)  tons  a 
year  grows  largely  without  cultivation  along  the-  rivers.  At  tho  present  the  United  States 
imports  much  of  this  cotton  by  way  of  Liverpool.  We  can  use  many  times  as  much  of  this 
product  as  we  now  receive,  and  its  cultivation  can  be  largely  extended  by  the  introduction  of 
proper  irrigation  works. 

Somo  rice  is  exported  from  the  port  of  Trujillo,  and  farther  south,  at  Pisco,  there  is  some 
shipment  of  tho  wine  and  grape  products  which  grow  in  tho  irrigated  orchards  near  the  Andes. 
Aside  from  these  crops,  however,  the  agricultural  products  of  this  plain  will  be  used  to  supply 
food  products  for  the  Peruvian  population. 

As  agriculture  advances  thero  must  be  a  reorganization  and  extension  of  the  railroads  from 
the  coast  inland.  Several  lines  now  extend  a  short  distance  from  the  Pacific,  but  as  industry 
and  traffic  increase,  these  scattered  pieces  of  roadway  must  bo  combined  into  one  or  two  systems, 
centering  at  a  harbor  or  harbors  that  can  be  improved  by  the  construction  of  piers  suitable  for 
the  easy  handling  of  the  freight.  When  these  improvements  are  made,  they  will  require  mate- 
rials with  which  the  United  States  is  well  supplied. 

Petroleum  fields  are  located  near  the  Ecuadorian  lnjundary  at  the  west  point  of  South 
America,  the  deposit*  lying  along  the  coast  for  a  distance  of  200  miles,  extending  inland  a  con- 
siderable  distance,  and  reaching  outward  under  tho  sea.  The  development  of  this  resource  has  • 
not  met  with  much  success  up  to  the  present  time,  although  tho  oil  deposits  are  said  to  be  rich. 
An  English  company  is  now  operating  there  with  an  American  director,  and  is  securing  a  con- 
stantly increasing  output,  which  reached  about  2,000  tons  a  month  in  May,  1900.  Thus  far  only 
a  or  4  square  miles  situated  on  tho  soocoast  have  been  prospected,  and  that  not  thoroughly,  in  "a 
field  which  is  supposed  t<>  bo  extensive  in  area.  The  oil  is  not  suitable  for  illumination,  but 
makes  a  valuable  fuel.  It  is  used  on  all  the  railroads  of  Peru,  and  may  give  much  assistance  to 
the  industrial  development  of  the  Pacific  coast  of  South  America. 

THE  ANDEAN  l'LATEAU. 

The  Andean  Mountain  system,  with  its  plateaus,  may  be  compared  with  the  Rocky  Mountain 
region  of  tho  United  States.  Beginning  in  northern  Colombia  and  reaching  to  the  boundaries  of 
Argentina  and  Chile,  it  has  greater  length  than  our  Rocky  Mountain  region,  an  equal  or  greater 
width,  and  probably  more  individual  mountuin  ranges.  In  jxfint  of  population  the  Andean 
region  exceeds  it*  North  American  counterpart,  for  our  seven  Rocky  Mountain  States  and  Ter- 
ritories— not  including  the  Pacific  coast  States— contained  in  1900  only  1,500,000  people,  while 
the  Andean  region  contains  at  least  4,000,000.  The  industrial  capacities  of  the  people  of  the 
United  States,  it  need  hardly  be  mentioned,  are  far  greater  than  those  of  tho  Andes. 

The  great  elevation  of  the  plateau,  situated  in  tropical  latitudes,  gives  it  a  variety  of  agri- 
cultural produce.  On  the  intermediate  heights  beans,  potatoes,  and  wheat  are  grown,  while  in 
the  hot  valleys,  which  here  and  thero  intersect  the  plateau,  tho  people  raise  sugar  cane,  oranges, 
and  bananas.  There  are  single  estates  on  which  the  owner  grows  all  of  the  crops  of  both  tropical 
und  temperate  climates. 

The  plateau  of  Ecuador  may  be  taken  as  a  typical  section  of  this  Andean  region.  The 
Ecuadorian  plateau  has  an  elevation  of  8.000  to  10,000  feet,  and  is  really  an  inclosed  valley  some 
400  miles  long  and  aUuit  50  miles  wide,  hemmed  in  on  both  sides  by  the  high  chains  of  the 
Andes.  The  rainfall  is  scanty  on  the  whole  plateau,  and  agriculture  usuallv  depends  upon  irri- 
gation, for  which  the  snows  of  the  mountains  furnish  abundant  water.  The  soil  is  largely  of 
volcanic  origin  und  is  verv  fertile.  The  climate  is  mild  und  springlike.  The  population  is  about 
900,000. 

This  Ecuadorian  population  of  nearly  a  million  depends  for  its  connection  with  the  outside 
world  upon  a  neglected  and  dangerous  mule  trail  to  Guayaquil.  During  the  ruinv  season  this 
precarious  route  sometimes  becomes  impassable,  and  the  interior  is  left  entirely  without  means 
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of  communicating  with  the  outside  world.  A  railroad  35o  miles  iit  length  is  being  built  from 
Guayaquil  to  Quito,  and  the  American  company  constructing  it  confidently  exj>ects  that  it  will  he 
completed  long  before  the  opening  of  the  isthmian  canal. 

With  the  coming  of  the  railroad  the  people  of  interior  Ecuador  will  use  much  larger  quanti- 
ties of  itnjM>rtcd  manufactures  than  they  have  been  able  to  get  in  the  past,  and  they  wilfwant  vari- 
ous kinds  of  machinery.  They  will  secure  the  money  to  buy  these  things  by  working  for  the 
foreign  capitalists  engaged  in  developing  the  mines,  by  supplying  the  const  regions  with  food  prod- 
ucts, and  by  exporting  hides  and  other  agricultural  commodities.  The  railroad  will  also  enable 
them  to  .secure  the  wood  and  lumber  needed  on  the  whole  plateau  region,  which  is  in  many  places 
destitute  of  timber.  The  railroad  will  help  in  the  introduction  of  modern  industrial  method*. 
The  old  wooden  plow  will  gradually  disappear;  shovels  and  wheelbarrows  will  come  into  use;  the 
people  will  thrasii  nnd  clean  their  grain  with  machines  instead  of  treading  it  out  with  animals  and 
winnowing  it  in  the,  wind.  Their  huts,  made  of  reeds  or  poles  and  put  together  without  a  bolt 
or  a  nail,  will  grudually  give  way  to  houses,  and  in  time  the  towns  will  lie,  better  built. 

This  description  of  tho  plateau  of  Kcuador  would  apply  to  many  districts  in  Peru  nnd  Boliria. 
the  climate,  people,  and  industrial  conditions  being  very  similar  throughout  tho  Andean  plateau; 
the  high  parts  of  one  country  resemble,  those  of  another  just  as  the  plateaus  of  Colorado  resemble 
those  of  Montana. 

The  plateau  region  reaches  its  greatest  width  near  the  ltoundaric*  of  Pern  and  Bolivia,  where 
such  a  State  as  Pennsylvania  might  easily  be  put  down  and  be  in  every  part  at  least  10,000  feet 
above  the  level  of  the  sea.  Lake  Titicaca  is  as  large  as  Connecticut,  and  drains  into  Lake  Poopo, 
which  is  as  large  as  Rhode  Island.  These  lakes  are  connected  by  tho  Desoguadero  River,  180 
miles  long,  and  navigated  a  part  of  the  way  by  steamers.  These  lakes  are  the  center  of  a  great 
treeless  plain,  chiefly  devoted  to  stock  raising.  The  Bolivian  part  of  this  plaiu  supports  about 
7,000,000  sheep,  a  number  one-ninth  as  great  as  all  of  those  in  the  United  States,  and  there  are 
in  addition  many  cattle,  mules,  and  swine.  Barley  and  potatoes  are,  grown — the  surplus  crops  of 
the  Indian  agriculturist  being  marketed  in  the  mining  towns. 

The  people  of  the  Andean  plateau  are  now  very  poor.  They  make  their  own  clothes,  raise 
their  own  food,  receive  low  wages,  have  a  low  standard  of  living,  and  buy  but  little  from  the 
outside  world.  But  their  needs  and  standards  can  and  will  change.  On  this  point  the  experience 
of  Mexico  is  interesting.  Twenty  years  ago  foreign  merchants  in  the  interior  of  Mexico  despaired 
of  the  people  ever  becoming  large  consumers.  Five-sixths  of  them  were  Indians,  who  received 
for  their  wages  5  cents  per  day  in  cash  and  5  cents  in  rations.  Communication  was  by  stagecoach. 
The  people  wore  sandals,  unbleached  cotton,  nnd  straw  hats,  and  bought  practically  nothing. 
Since  that  time  railroads  have  been  built  through  these  districts  and  the  laborer  is  receiving  from 
SO  cents  to  $1.50  a  day  as  an  agricultural  or  mining  laborer,  and  every  Indian  want*  a  watch. 
With  their  higher  wages  they  have,  become  good  buvers  of  manufactures  from  their  own  and 
foreign  countries.  The  Andean  plateau  offers  conditions  to-day  similar  to  tho.so  of  interior 
Mexico  twenty  years  ago,  and  there  is  reason  to  lieliove  that  what  happened  in  Mexico  will 
happen  in  .South  America, 

Attention  was  called  above  to  .  the  general  resemblance  of  the  Andean  plateau  to  our  own 
Rockv  Mountain  region.  The  tropic  Andes  are  admitted  to  be  richer  in  mineral  resources  than 
the  Rocky  Mountains,  but  the  present  industrial  development  is  very  different.  Our  Rocky 
Mountain  States  and  Territories  are  served  by  a  good  network  of  railroad.-.,  the  State  of  Colorado 
alone  having  neat  ly  5,"K)0  miles,  while  the  wtiolo  Andean  plateau  has  less  than  500  miles,  and  the 
lines  have  not  penetrated  to  the  richest  mineral  deposits. 

In  spite  or  their  poor  connection  with  the  outside  world,  the  Andes  have  produced  enormous 
wealth.  The  bullion  from  their  mines  furnished  the  civilized  world  with  the  greater  part  of 
its  money  during  the  centuries  of  Spanish  dominion.  Between  1030  and  1803  Peru  sent  out 
$1,250,000,000  worth  of  silver.  Bolivia  has  produced  about  $4,000,000,000  worth.  Of  this 
enormous  sum  the  famous  mines  of  Potosi,  which  to-dav  can  Iks  reached  only  by  a  bridle  path, 
yielded  $3,000,000,000. 

Mining  operations  have  changed  but  little  during  the  past  century-.  The  mining  district  of 
Hualgayoc,  Peru,  for  instance,  has  400  silver  mines  in  an  area  of  40  square  leagues.  Some  of 
these  mines  are  now  yielding  ores  having  300  ounces  of  silver  per  ton.  The  work  is  done  by  the 
Indians,  who  burrow  around  through  the  viens  as  best  they  can,  getting  out  the  oro  with  a  drill 
and  hammer  and  carrying  only  tho  richest  of  it  to  the  surface  in  rawhide  sacks.  It  is  then  picked 
over,  crushed,  reduced  to  a  sulphate  by  crude  methods,  and  taken  on  mule  back  to  the  coast  and 
shipped  to  Kurope  for  refinement  At  Huallauca,  Peru,  200  miles  from  the  coast,  ores  worth 
$30  per  ton  are.  thrown  upon  the  waste  heap  because  they  are  not  worth  transportation  to  the 
seaports.  Yet  to-day,  in  our  own  Western  States,  companies  with  large  capital  and  expensive 
machinery  are  profitably  mint  ing  ores  yielding  from  $4  to  $7  iier  ton.  In  the  copper  mines  at 
Corcoro,  Bolivia,  to  the  south  of  Lake  Titicaca,  the  ores  are  blasted  out  and  then  liammered  to 
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pieces  by  women,  who  pick  out.  the  best  portions.  Owing  to  the  scarcity  of  fuel,  little  of  the  ore 
can  1)0  treated  on  the.  spot,  and  that  above  70  per  cent  pure  is  carried  away  on  pack  animals.  In 
luanv  mines  of  the  United  .States  ores  with  but  3  or  4  per  cent  copper  are  smelted, 

Tho  Bolivian  mineral  districts,  in  some  places  20u  miles  wide,  rich  in  tin.  copper,  silver,  and 
gold,  extend  north  and  south  for  a  distance  of  700  miles.  The  Antofngasta  Kail  road  has  hut 
lust  touched  a  corner  of  this  field.  The  terminus  of  its  line  at  Oruro  is  195  miles  .south  of  Lake 
Htlcju  a,  and  as  the  greater  part  of  the  Bolivian  minerals  are  in  the  eastern  ranges  of  the  Andes, 
the  railroads  have  not  reached  them.  The  city  of  I>a  Paz,  with  a  population  of  about  100,000, 
is  dependent  upon  a  stage  road  45  miles  long,  and  Cochabamba.  with  25, 1 11 1,1  people,  has  no  outlet 
except  a  bridle  path  of  greater  length. 

The  improvements  resulting  from  better  transportation  facilities  are  illustrated  in  tho 
limited  district  that  the  Antofagnsta  Kailroad  has  reached,  where  changes  have  been  made  in  the 
methods  of  operating  the  mines,  and  large  quantities  of  ore  are  sent  to  the  coast.  One  English 
company  connected  its  mines  with  the  railroad  by  building  a  branch  line  15  miles  long,  including 
2  miles  of  tunnel.    The  venture  is  said  to  have  paid  well. 

The  railroad  connecting  the  Peruvian  seaport  of  Mollendo  with  the  lake  port  of  Puno carries 
out  large  quantities  of  mineral  products,  hut,  like  the  Antofagasta  Kailroad,  it  has  not  tapped 
the  main  fields.  The  railroad  has  connections  with  the  lake  steamers  that  carry  the  products  of 
the  interior  across  from  Chililaya.  the  port  of  La  Paz.  and  many  smaller  towns.  Some  of  these 
places  are  hundreds  of  miles  away,  and  all  freighting  is  done  by  pack  animals. 

A  successful  mining  industry  requires  ran  or  water  transportation.  Mining  machinery  is 
costly  and  heavy  and  can  not  \ta  introduced  where  park-mule  transjmrtation  is  necessary.  The 
securing  of  fuel  and  supplies  and  tho  marketing  of  the  product  are  nearly  as  dependent  on  good 
transportation  as  is  the  introduction  of  machinery.  Only  the  choicest  ores  can  be  carried  on 
mule  back,  while  the  metal  in  such  ores  is  almost  infinitesimal  in  comparison  with  that  contained 
in  the  low-grade  ores. 

When  the  railroads  thoroughly  open  up  the  Andean  Plateau  to  the  American  capitalist  and 
mining  engineer  thero  will  bo  abundant  opportunities  for  their  enterprise.  There  arc  numerous 
mines  that  have  been  worked  and  abandoned  at  various  time*  during  the  past  three  centuries,  and 
in  many  cases  their  refuse  ores  are  rich  enough  to  vield  good  dividends.  Not  only  can  the  old 
tailings  he  worked  at  a  profit,  but  many  of  the  abandoned  mines  themselves  can  be  reopened,  and 
the  oivs.  the  early  workers  were  forced  to  leave,  will  make  a  good  return  when  scientifically  treated. 
The  mines  are  now  rarely  worked  l»eyond  a  few  hundred  feet,  because  they  are  not  ventilated, 
and  tho  oro  is  taken  out  by  man  power.  With  modern  hoisting  machinery,  crushers,  mills, 
furnaces,  and  railroads,  the  mineral  output  can  be  verv  greatly  increased, 

The.  water  power  obtainable  from  mountains  of  toe  plateau  makes  passible  the  use  of  elec- 
tricity instead  of  coal,  as  has  been  done  in  California  where  coal  is  scarce.  The  great  elevation 
of  the  mountains,  and  the  frequent  falls  in  the  constant  streams  that  flow  from  their  snow  field* 
and  glaciers,  combine  to  furnish  tho  best  conditions  for  the  installation  of  electric  plants  driven 
by  water  power.  Some  of  tho  most  important  mines  of  Mexico  are  now  being  operated  by  elec- 
tricity supplied  by  the  mountain  streams,  although  the  water  power  of  Mexico  is  slight  as  com- 
pared with  that  of  the  Andes. 

A  description  of  the  conditions  in  the  Cerro  Pasco  mining  district  in  Peru  will  show  more 
definitely  what  is  to  be  done  in  the  new  era  of  railroads  that  the.  canal  will  help  to  introduce. 
Tho  Cerro  Pasco  deposits  are  supposed  by  some  to  be  an  old  volcanic  crater,  covering  an  area  H 
miles  long  and  three-fourths  of  a  mile  wide.  Here  are  2,000  veins  of  silver,  making  a  network 
through  the  hill  in  which  there  are  no  less  than  mines.  From  It  Wo  to  iv_>4  these  mines 
yielded  27,200  tons  of  pure  silver.  These  deposits  have  been  worked  only  25*)  feet  and  could  be 
drained  by  a  tunnel  of  smaller  magnitude  than  a  number  that  have  been  made  in  various  mines  in 
the  Rocky  Mountain  States.  After  tho  building  of  a  railroad  the  introduction  of  the  necessary 
machinery  to  complete  this  tunnel  will  become  easy,  the  silver  deposits  will  again  become  work- 
able, and  a  new  lease  of  life  will  bo  given  to  the  Cerro  Pasco  mines,  which  nave  not  yet  been 
worked  to  a  tenth  of  the  depth  reached  in  many  mines  in  this  country. 

Underlying  the  silver  of  the  Cerro  Pasco  district  are  valuable  deposits  of  low-grade  copper. 
The  ore  containing  more  than  30  per  cent  of  copper  is  now  carried  90  miles  to  ( 'asupalra,  on  the 
Oroya  Kailroad,  whore  it  is  smelted  by  American  smelters  or  sent  by  rail  to  Callao  for  export  to 
Europe  by  way  of  Magellan.  At  the  present  timo  more  than  a  thousand  tons  of  ore  per  month 
are  being  shipped  from  Cerro  Pasco  by  this  method,  and  some  of  the  lower  grade  ores  are  being 
treated  on  the  spot  by  using  coal  brought  from  good  deposits  but  a  few  miles  distant.  The 
present  difficulties  encountered  in  working  these  rich  mineral  deposits  are  shown  by  the  fact  that 
tho  railroad  ties  for  tram  lines  at  tho  mines  had  to  be  brought  by  pack  mules  from  the  railroad, 
90  miles  away. 

A  railroad  will  ere  long  join  the  Cerro  Pasco  mines  w  itb  the  Oroya  line  at  the  town  of  Oroya, 
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the  city  which  promises  to  become  the  railroad  center  of  that  part  of  the  plateau,  and  to  be  con- 
nected by  a  line  eastward  with  the  head  of  navigation  on  the  Percnc,  one  of  the  branches  of  the 
Amazon,  where  tropical  product*  can  l>c  secured  for  the  mining  regions  around  Ccrro  Pasco. 
Another  line  of  road  may  possibly  start  from  Oroya  southward^  through  some  of  the  already 
populous  valleys  of  Peru  possessing  mineral  resources. 

It  ELATION  OF  CANAL  TO  IMU'STRIES  AND  TRADE  OF  EASTEItN  PLOl'E  OF  ANDEAN  I'LATEAt . 

The  thorough  development  of  the  resource*  of  the  plateau,  h\  the  building  of  railroads  and 
the  investment  of  foreign  capital,  will  necessarily  be  accompanied  "by  an  enlarged  commerce  w  ith 
the  eastern  slope  of  the  Andes.  The  people  of  the  greater  part  of  the  plateau  can  produce  only 
the  food  products  of  the  Temperate  Zone,  and  considerable,  ipiantities  of  tropic  products  are  now 
brought  up  from  the  east  slope  at  great  expense.  Any  comprehensive  industrial  development  of 
the  plateau  will  make  necessary  the  building  of  railroads  to  earn-  on  this  trade  in  food  products 
needed  on  the  plateau.  There  are  many  fertile  valleys  in  the  east  slope  having  an  elevation  of 
over  5.000  feet,  and  resources  and  climate  suitable,  to  a  great  variety  of  tropicaiand  semitropical 
products.  Some  of  these  products  now  cross  the  Andes  and  are  exported.  The  eastern  Andes 
are  the  source  of  the  worlds  supply  of  coca  leaves  for  the  manufacture  of  cocaine,  and  then-  are 
many  coca  plantations  scattered  for  hundreds  of  miles  along  the  wist  slopes  of  Peru  and  Bolivia. 
This"  is  aKo  the  region  that  furnished  the  world'*  supply  of  quinine.  Itefore  its  systematic  cultiva- 
tion in  the  British  East  Indies,  and  the  Dutch  colony  of  .lava  reduced  the  price  of  the  article  to 
one-thirtieth  the  former  figure,  and  ruined  the  owners  of  the  Peruvian  and  Bolivian  plantations. 

The  province  of  Cuzco,  in  eastern  Peru,  is  famous  for  its  cacao,  of  which  some  600  tons  per 
annum  are  alrcadv  sent  over  the  Andes  for  export.  These  same  valleys  produce  coffee,  about 
1,500  tons  of  which  now  cross  the  Peruvian  Ande*  for  shipment  to  the  outside  world.  The  most 
favored  part  of  the  cast  slope  is  in  Bolivia,  near  La  Paz,  where,  owing  to  a  liend  in  the  highlands, 
the  slojs-  is  toward  the  north  rather  than  toward  the  east,  causing^  the  trade  winds  to  bring  less 
mist  and  rain  than  they  do  to  the  eastern  parts  of  Colombia  ami  Ecuador.  The  rainfall  of  4'»  to 
75  inches  is  the  same  as  that  of  the  most  favored  parts  of  the  Cnitcd  States,  and  the  climate  is 
said  liv  American  travelers  to  resemble  tlmt  of  California  and  to  produce  the  same  fruit  products. 
The  Yunga*  Valley  in  this  section  is  noted  for  its  coffee. 

The  eastern  slopes  of  the  Andes  arc  so  steep  as  to  make  an  ordinary  steam  railroad  expensive 
to  build  and  operate.  Coal  would  have  to  be  brought  from  the  Pacific  coast,  and  the  grades 
would  make  the  hauling  of  heavy  freight  expensive.  An  electric  railroad  can  be  built  here  more 
cheaply,  can  ascend  steeper  grades,  and  can  be  operated  by  the  unlimited  supply  of  water  power 
obtainable  from  the  1m  Paz  Uiver.  This  stream,  even  in  the  dry  season,  is  a  rushing  torrent  20 
feet  wide  and  3  feet  deep,  falling  10,000  feet  between  La  Paz  and  the  head  of  navigation  at 
Kcves,  2W  miles  below.  In  some  places  rapids  have  a  fall  of  200  feet  in  half  a  mile.  The  valley 
through  which  the  electric  line  would  run  contains  several  towns,  one  with  6,000  and  another 
with  lo,ooo  people.  Trade  is  carried  on  through  this  valley  to  La  Paz  and  the  treeless  plateau. 
In  the  vicinity  of  La  Paz  alone  there  an*  100, Quo,  {teople  who  secure  a  part  of  their  food  supply 
and  all  of  their  wood  from  points  down  the  river,  by  expensive  pack-animal  transportation.  This 
electric  railroad,  however.  <-an  not  be  economically  built  or  profitably  operated  until  the  city  of 
La  Paz  itself  is  connected  by  rail  with  the  Pacific."  Such  an  extension  (155  miles)  is  planned  by 
the  Antofagasta  Company. 

When  a  railroad  has  been  built  across  the  plateau  and  connected  with  an  electric  line  coming 
up  from  the  plains  of  Bolivia,  there  will  probably  l>e  a  considerable  export  bv  way  of  the  Pacific 
of  products  from  this  source.  The  alternative  route  is  by  the  Madeira  Uiver  and  the  Lower 
Amazon,  but  the  engineering  difficulties  at  the  Madeira  Rapids  are  as  great  as  those  that  lie  in 
the  way  of  the  railroad  to  the  Pacific.  The  heat  and  dampness  of  the  Amazon  route  are  delete- 
rious to  many  products,  such  as  hides,  coffee,  coca,  and  cacao.  This  region  is  now  exporting 
these  product's  by  way  of  the  Pacific  port-,  and  their  movement  in  that  direction  would  be  greatly 
increased  by  the' opening  of  such  a  railroad. 

On  the" edge  of  the  Sandia  and  Caralwya  region,  on  the  east  slope  of  the  Peruvian  Andes, 
near  Bolivia,  an  American  company  not  "long  since  paid  $2sr>,ooo  cash  for  a  mine,  carried 
machinery  to  it  at  a  cost  of  *25i>  per  ton.  and  is  now  crushing  quartz  ores  and  paying  dividends. 
In  the  past  the  Spaniards  secured  much  gold  from  the  eastern  rivers  of  Ecuador,  Peru,  and 
Bolivia. 

One  of  the  easiest  regions  to  roach  east  of  the  Andes  is  northern  Peru,  where  it  is  planned 
to  cross  the  narrowest  part  of  the  plateau  and  connect  the  Pacific  [sirts  with  the  headwaters  of 
the  Amazon.  This  roau  is  jwrtly  surveyed  and  has  been  begun  by  a  company  having  concessions 
to  work  a  large  coal  field  located  near  the  summit  of  the  Andes.  The  quality  of  this  coal  is 
reported  to  lie  good,  and  the  deposits  extensive  and  easily  workable.    The  location  of  this  field 
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near  the  divide  of  the  Andes  will  make  it  possible  to  send  coal  to  the  Pacific  and  to  the  navigable 
parts  of  the  Amazon,  thereby  facilitating  steam  navigation  in  interior  Brazil. 

As  the  Upper  Amazon  is  a  swift  river,  and  the  head  of  navigation  ten  times  as  fur  from  the 
Atlantic  as  it  is  from  the  Pacific,  some  of  the  trade  of  the  Upper  Amazon  country  will  come 
and  go  by  Pacific  ports  after  the  opening  of  the  isthmian  canal. 

Industrial  changes  on  the  plateau  and  eastern  slope  can  not  be  expected  to  make  much 
progress  until  better  connections  with  the  Atlantic  shall  have  been  provided.  After  this  event, 
the  exploitation  of  the  mineral  wealth  of  the  plateau  mav  be  expected  to  follow,  and  that  will 
require  the  opening  up  of  the  eastern  slope  as  a  source  of  food  supply  for  the  laborers  who  work 
the  mines. 

INDUSTRIES  OF  PACIFIC  SLOPE  OF  ECl'ADOK  ANI»  COLOMBIA. 

At  the  western  point  of  South  America  the  climate  of  the  coast  changes,  and  to  the  north- 
ward the  desert  gradually  gives  way  to  regions  of  increasing  rains.    The  transition  is  made 

gradually.    The  southern  part  of  the  Ecuadorin  mst  is  a  fertile  region  with  a  tropic  climate 

more  healthful  than  many  tropical  localities.  It  has  a  population  of  about  a  quarter  of  a  million, 
and  is  practically  the  only  part  of  Ecuador  engaging  in  foreign  trade,  the  interior  being  almost 
entirely  cut  oil. 

The  greater  part  of  the  population  of  the  coast  plain  of  Ecuador  lives  in  the  valley  of  the 
(iuayas  River,  on  which  is  situated  the  city  of  Guayaquil.  The  only  districts  at  present  product- 
ive are  those  of  the  lowlands,  served  by  water  transportation  on  the  rivers  centering  at  Guayaquil. 
This  river  system  is  navigated  by  many  native  boats  and  u  number  of  small  American-limit 
paddle-wheel  steamers  of  flic  Mississippi  River  type.  In  the  rainy  season  they  can  go  £00  miles 
inland  and  briny  to  the  coast  the  export  produce.  The  soil  of  this  valley  produces  tropical 
products  in  abundance,  and  the  country  is  in  a  prosperous  condition.  The  exports  are  cacao, 
IVOry  nuts,  rubber,  sugar,  coffee,  tobacco,  and  hide-. 

The  cacao  is  of  excellent  quality  and  is  the  chief  crop.  It  is  exported  to.  the  amount  of 
20,000  to  30,000  tons  per  year,  and  constitutes  one-third  of  the  world's  supply.  At  present  more 
than  half  of  the  crop  is  produced  in  one  small  district,  but  it  is  estimated  that  19,000  square 
miles  in  Ecuador  are  suitable  for  the  production  of  cacao,  an  article  of  which  the  world's  con- 
sumption is  increasing  about  5  or  6  per  cent  annually. 

The  ivorv  nut  is  the  seed  of  a  variety  of  palm  that  grows  wild.  Seventeen  thousand  tons 
were  exported  in  1S0S,  chiefly  to  Europe,  where  it  is  used  in  the  manufacture  of  buttons.  In 
the  same  year  about  2.500  tons  of  coffee  were  exported.  $50.00(1  worth  of  tobacco,  and  consid- 
erable quantities  of  other  tropical  produce.  The  only  manufactured  export  is  the  so-called 
Panama  hat.  and  there  are  practically  no  manufactures  of  home  products,  all  kinds  of  manufac- 
tured articles,  as  well  as  Temperate  Zone  food  products,  lieing  imported  from  the  United  States 
and  Europe. 

Ecuador  seems  to  have  mineral  wealth,  but  there  arc  as  yet  no  wagon  roads  and  no  railways, 
nor  have  the  mineral  regions  been  much  explored.  There  are  quartz  gold  mines  in  the  south 
and  placer  mines  in  the  north,  both  being  operated  by  foreign  companies,  one  of  which  is  an 
American  firm,  said  to  be  doing  well.  Petroleum,  copper,  silver,  ana  coal  are  reported,  but  at 
present  they  are  not  being  developed.  The  railroad  now  building  between  Guayaquil  and  the 
interior  will  bring  about  the  exploration  and  possibly  the  working  of  the  various  mineral  resources. 
This  railroad  will  bring  from  the  hills  to  the  lowlands  Temperate  Zone  products  which  must  now 
be  imported,  and  will  stimulate,  the  trade  of  the  country  by  giving  nearly  a  million  people  their 
first  chance  to  trade  with  foreign  countries.  Any  increase  of  Ecuadorian  commerce  means  an 
increase  in  the  traffic  through  (he  canal. 

The  rainfall  increases  from  northern  Ecuador  to  the  Isthmus  of  Panama,  the  shore  plain  of 
Colombia  lieing  marshy  and  unhculthful.  Its  forests  are  uninhabited  save  by  a  few  Indians  and 
lialf-breeds,  and  the  onlv  export  is  a  small  amount  of  timber,  although  in  some  places  vanilla  and 
cacao  are  indigenous.  The  forbidding  character  of  the  coastal  region  has  prevented  the  settle- 
ment of  the  higher  lands  on  the  foothills  of  the  Andes,  where  in  Ecuador  and  northward  there  are 
valleys  above  the  malaria  level  with  a  salubrious  climate  and  fertile  soil. 

TIIK  CAUCA  VALLEY.  IN  THK  COLOMBIAN  AMIES. 

The  Andean  Mountains  divide,  near  the  Ecuadorean  boundary,  into  three  great  ranges,  the 
easterly  one  bending  around  into  Venezuela,  the  western  one  trending  toward  the  Isthmus  of 
Panama,  ami  the  central  one  separating  the  valleys  of  the  Magdalena  and  the  Cauca  rivets.  The 
Magdalena  Valley  has  its  trade  outlet  by  way  of  the  Cmihbean:  but  the  mountains  of  Antioquia, 
in  Central  Colombia,  cut  off  the  valley  of  the  Upper  Cauca  from  the  Atlantic  and  make  it  neces- 
sary for  all  commerce  to  come  and  go  by  way  of  the  Pacific  through  the  port  of  Buenaventura. 
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Tliis  Cauca  Valley  is  in  the  Andean  region,  but,  unlike  the  other  parts  of  the  Andes  of  which, 
we  have  spoken,  it  in  lx>th  tropical  and  subtropical,  having  an  elevation  of  from  3,300  to  6,000 
feet.  The  valley  is  larger  than  the  State  of  New  Jersey,  and  contains  one  of  the  densest  popula- 
tions in  South  America.  There  are  half  a  million  people,  comprising  negroes  in  the  lower  portion 
of  the  valley,  and  Indians  and  a  considerable  white  population  in  the  adjacent  highlands.  This 
section  is  truly  Andean,  however,  inasmuch  as  it  is  cut  off  from  the  ocean  by  a  range  of  moun- 
tains and  has  to  depend  upon  pack-mule  transportation  for  all  of  its  commerce.  The  people  do  a 
little  gold  mining,  but  live  chiefly  by  agriculture,  importing  nearly  all  of  their  merchandise, 
except  some  domestic  manufactures  of  straw  hats,  coarse  cloths,  and  utensil*. 

All  the  internal  traffic  of  the  valley,  as  well  as  its  foreign  trade,  is  carried  over  trails,  the 
exports  of  agricultural  products  being  limited  to  the  most  valuable  articles,  such  as  coffee  and 
cacao  of  tho  nest  grades,  although  corn,  sugar,  tolmcco,  and  fruits  are  cultivated  and  cattle  are 
raised.  Concessions  have  been  given  for  a  railroad  to  go  through  tho  valley  from  the  port  of 
Buenaventura,  and  30  miles  of  the  line  have  been  built,  nut  the  enterprise  has  come  to  a  stand- 
still. The  completion  of  this  line  and  the  opening  of  an  isthmian  canal  would  bring  the  produc- 
ing districts  of  the  valley  into  close  connection  with  the  commercial  world. 

At  present  Buenaventura  is  within  the  traffic  territory  of  the  Panama  railroad  and  steamship 
lines,  whose  freight  charges  are  high.  During  the  year  1900  such  typical  articles  as  wire  and 
nails  were  taken  from  New  York  to  China  for  $K  a  ton,  but  it  cost  $15  to  land  them  at  Buena- 
ventura, 7,000  miles  nearer.  From  there  the  costs  were  $8  per  ton  to  the  end  of  the  railroad 
and  $40  per  ton  additional  by  pack  mule  over  the  pass  of  the  Andes,  0,000  feet  in  elevation,  to 
Cali,  77  miles  from  the,  ocean.  The  mule  transportation  cost  70  cents  per  ton  per  mile.  After 
reaching  Cali  some  of  the  goods  had  to  double  the  freight  charges  of  $03  per  ton  by  being  carried 
many  miles  up  and  down  the  valley.  At  the  same  time  the  steel  manufacturers  of  Pittsburg  were 
paving  an  ususuallv  high  freight  charge  of  $3. HO  per  ton  to  the  seaboard. 

The  opening  of  the  isthmian  canal,  the  building  of  the  railroad,  and  the  introduction  of  foreign 
capital  would  ne  revolutionary  in  their  effect  upon  the  trade  of  the  Cauca  Valley.  The  first  effect 
of  the  building  of  the  railroad  would  be  to  increase  the  importation  of  machinery  for  agriculture 
and  the  smaller  industries.  The  continuation  of  the  railroad  up  and  down  the  valley  would  make 
it  the  route  of  transportation  to  the  promising  gold  mines  in  the  adjacent  provinces  of  Colimo 
and  Antioquia.    The  valley  would  export  coffee,  cacao,  animal  products,  and  raw  sugar. 

SUMMARY  OK  TIIK  EFFECT  WHICH  THE  CANAL  WILL  HAVE  ON  WESTERN  SOUTH  AMERICA. 

Each  of  the  five  industrial  divisions,  discussed  above,  of  the  tropic  Pacific  section  of  South 
America  is  rich  in  resources  and  backward  in  industrial  development.  Capital  is  only  beginning 
to  overcome  the  difficulties  that  political  and  geographical  conditions  have  placed  in  the  wav  of 
progress.  Nearly  all  of  this  region  is  still  in  the  park-mule  stage  of  its  industrial  life.  The 
present  trade  conditions  there  are  more  backward  than  were  those  prevailing  in  the  trans-Missouri 
territories  of  the  I'nited  States  fifty  or  sixty  years  ago.  At  that  time  Kansas  City  and  Fort 
Leavenworth  were  the  entrepot*  of  a  brisk  and  thriving  trade  with  the  far  western  frontier. 
Every  spring  trains  of  covered  wagons,  "prairie  schooners,"  went  across  the  great  plains  to  the 
Spanish  settlement*  of  New  Mexico,  distributing  supplies  en  route  at  the  distant  settlements  and 
isolated  ranches  and  trading  posts  of  the  hardy  pioneers  and  trappers  who  had  pushed  on  toward 
the  Rocky  Mountains.  Freight  rates,  ranging  from  $40  to  $200  per  ton,  excluded  from  trade 
all  articles  except  necessities  Hnd  limited  the  return  cargo  to  such  valuable  commodities  as  furs, 
skin*,  and  bullion.  If  we  substitute  the  pack  mule  for  the  more  efficient  prairie  schooner,  the 
above  description  applies  to  most  of  the  tropic  Pacific  section  of  South  America.  Limited  areas 
are  served  by  the  few  lines  of  railroad  and  by  some  river  steamboats. 

The  tropical  Pacific  section  ha*  twice  the  imputation  and  but  little  more  than  half  the  trade 
of  the  temperate  Pacific  section.  The  3,000.000  people  of  the  temperate  region  carry  on  a  forign 
commerce  amounting  to  $100,000,000,  and  the  rest  of  the  west  count  commerce  amounts  to  about 
165,000,000.  The  exports  exceed  the  imports  by  about  $#,000,000.  As  in  the  case  of  Chile,  the 
trade  is  nearly  all  with  Europe*!  countries. 

Like  the  temperate  section,  the  tropic  region  produces  the  raw  materials  we  need  and  buys 
manufactures  we  might  supply.  The  British  cottons,  for  instance,  purchased  by  Ecuador  in 
1S!»S  were  more  valuable  than  all  her  imports  from  this  country.  After  the  isthmian  canal  is 
opened  our  cotton  mills  will  share  largely  in  that  trade.  The  canal  will  facilitate  the  develop- 
ment of  the  resources  of  the  tropic  Pacific  section,  and  thus  enlarge  the  sale  of  American  railway 
supplies  and  agricultural  and  mining  machinery.  The  purchasing  power  of  the  South  American 
people  will  increase,  and  trade  with  the  United  States  will  grow,  not  rapidly,  but  steadily,  acd 
to  ultimately  important  dimensions. 
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EFFKCT  OF  CANAL  UPON  ATLANTIC  SOUTH  AMKKICA  WILL  NOT  BE  OREAT. 

The  isthmian  canal  will  not  greatly  affect  the  Atlantic  countries  of  South  America.  There 
ia  at  present  no  direct  trade  between  the  two  coasts  of  South  America,  except  some  little  trade 
between  Chile  and  the  eastern  countries  of  South  America  by  way  of  the  Straits  of  Magellan. 

The  exports  of  the  South  American  and  Central  American  countries  arc  nearly  all  raw 
products,  and  there  is  no  raw  material  produced  on  one  coast  that  need  be  imported  by  the 
countries  of  the  other  coast.  Rubber  is  the  great  staple  of  northern  Brazil,  but  Ecuador  and 
Central  America  are  exporting  some  rubber  across  the  Isthmus  to  the  Atlantic.  They  also  pro- 
duce coffee,  the  great  export  of  southern  Brazil,  and  cacao,  the  staple  of  Ecuador,  is  also  grown 
on  the  Atlantic  coast.  The  temperate  zono  products  needed  by  the  tropic  Atlantic  countries  of 
South  America  can  bo  supplied  by  Argentina  and  the  United  States.  The  nitrate  of  Chile  is  not 
used  on  the  east  coast  of  South  America,  except  in  the  form  of  manufactured  articles  made  in  the 
North  Atlantic  countries.  The  canal  may  have  some  slight  influence  in  reducing  the  cost  of  these. 
Should  Argentina  and  Uruguay  need  nitrate  or  other  Chilean  products,  the  natural  route  of  the 
trade  will  be  through  the  Straits  of  Magellan.  There  is  but  little  commerce,  present  or  prospec- 
tive, that  might  advantageously  go  from  the  one  coast  of  South  America  to  the  other  by  way  of 
an  isthmian  canal. 

The  countries  on  the  Pacific  between  the  United  States  and  South  America  have  exports  and 
imports  that  are  almost  identical  with  those  of  western  South  America,  and  the  statements  that 
apply  to  the  trade  between  the  two  coasts  of  South  America,  will  apply  to  an}-  commerce  between 
western  Central  America  or  Mexico  and  the  Atlantic  countries  of  South  America. 

The  western  United  States  and  Canada  export  some  products  to  Atlantic  South  America. 
There  have  been  occasional  shipments  of  wheat,  but  this  trade  has  about  disappeared  because  of 
the  competition  from  Argentina.  Our  Pacific  coast  lumber  is  used  in  Atlantic  South  America, 
and  this  is  probably  the  only  trade  that  will  require  the  passage  of  ships  directly  from  the  Pacific 
through  the  canal  to  these  countries.  The  temperate  part  of  the  Atlantic  coast  of  South  America, 
however,  will  get  its  luml>er  via  the  Straits  of  Magellan  or  Cape  Horn,  because  the  eastern 
projection  of  Brazil  makes  those  routes  shorter.  There  is  some  demand  on  the  Atlantic  coast  of 
South  America  for  our  canned  goods  and  wine  from  the  Pacific  coast,  but  such  imports  will  not 
be  sufficient  to  rcnuire  a  direct  trade.  They  will  probably  be  distributed  from  New  York, 
lyondon,  or  some  \\  est  Indian  port.  There  is  also  a  prospect  that  before  the  canal  is  opened  this 
demand  for  wine  and  fruit  products  will  be  wholly  or  in  part  supplied  by  Argentina,  which  is 
similar  in  climate  and  products. 

Australia  will  have  little,  if  any,  trade  with  the  Atlantic  countries  of  South  America.  In 
the  oriental  countries  the  conditions  for  trade  are  somewhat  better,  although  they  will  not  need  to 
import  from  Atlantic  South  America,  because  Eastern  tropical  countries  are  much  nearer.  The 

Ceople  of  Atlantic  South  America  will  import  oriental  articles-  tea,  mattings,  silks,  and  curios — 
ut  these  articles  will  hardly  be  desired  in  such  quantities  as  to  require  the  passage  of  vessels 
directly  from  the  Orient  through  the  canal  to  these  countries.  The  countries  of  that  part  of 
South  America  l>elow  the  mouth  of  the  Amazon  will  draw  their  supplies  from  European  ports  or 
from  New  York. 

The  countries  between  the  Amazon  River  and  the  American  Isthmus  will  also  trade  with  the 
Orient  more  or  less  indirectly,  although  they  will  not  be  so  dependent,  as  countries  farther  south, 
upon  I»ndon  and  New  York  for  their  supplies  of  Pacific  products.  Some  West  Indian  citv,  such 
as  St.  Thomas  or  Kingston,  will  doubtless  l)ecome  a  distributing  point  for  goods  tliat  come  through 
tho  canal  and  are.  destined  for  the  ports  of  the  West  Indies  and  northern  South  America.  The 
ports  are  now  visited  bv  vessels  touching  at  various  places  in  northern  South  America,  Central 
America,  the  West  Indies,  and  Mexico. 

The  isthmian  canal  will  bestow  but  few  benefits  upon  the  Atlantic  countries  of  South  Amer- 
ica, Isxrause  nearly  all  of  their  trade  is  with  the  North  Atlantic.  The  greater  part  of  their  small 
commerce  with  the  Pacific  will  probably  come  by  the  new  route,  and  there-will  be  some  direct 
cargoes  of  Pacific  coast  lumber.  The  cost  <>f  securing  oriental  products,  Pacific  coast  canned 
goods,  and  wine  will  be  somewhat  reduced.  These  commodities,  however,  will  probably  be  dis- 
tributed in  large  part  from  such  centers  as  New  York,  Loudon,  or  Kingston.  Jamaica. 

S.  Doc.  JCC',  5S-2  38 


Chapter  XII. 


JAPAN  AND  THE  I8THMXA.N  CANAL. 

THE  SALIENT  CHARACTERISTICS  OF  JAPAN**  RESOURCES. 

The  4,000  mountainous  islands  of  Japan"  stretch  northeastward]}'  alone  the  coast  of  Asia  in 
the  latitude  comprised  between  South  Carolina  and  Maine.  The  climate,  Tike  that  of  our  own 
Atlantic  coast,  is  changeable,  because  of  the  uncertain  direction  of  the  winds  from  the  great 
land  mass  to  the  westward,  although  extremes  are  less  in  Japan  than  on  the  Asiatic  mainland. 
The  winter  winds  blow  from  Siberia  across  the  Japan  Sea  and  produce  heavy  snowfalls  on  the 
west  side  of  the  islands,  but  the  high  mountains  shelter  the  more  populous  eastern  slopes,  which 
are  warmed  by  the  Kuro  Siwo,  or  the  tropic  Japan  current. 

In  the  summer  both  coasts  receive  winds  from  the  ocean,  whicb  bring  abundant  ruin,  amount- 
ing to  SO  inches  per  annum  in  the  south — nearly  double  the  amount  that  falls  at  Philadelphia  or 
New  York.  The  humidity  of  the  climate  of  Japan  is  nearly  equal  to  that  of  England.  The 
ocean  currents  along  the  Asiatic  shore  are  similar  to  those  of  our  Atlantic  coast.  The  Japan 
current  meets  an  Arctic  stream  along  the  northern  islands  of  Japan  and  gives  the  shores  and  seas 
of  that  part  of  the  Empire  a  foggy  climate.  The  fishing  banks,  as  well  as  the  climate  of  that 
latitude,  correspond  with  those  of  Newfoundland. 

The  agricultural  resources  of  Japan  are  relatively  meager,  because  of  the  infertility  of  the 
soil  and  the  small  amount  of  tillable  ground.  The  cultivable  ground — 12per  cent  of  the  total 
area  of  the  country — is  fully  and  carefully  tilled,  mainly  by  hand  labor.  The  cultivation  of  tea 
occupies  a  prominent  place  in  the  agriculture  of  the  country.  The  chief  food  crop  is  rice, 
although  wheat,  barley,  potatoes,  and  tobacco  are  grown.  Fertilizers  have  to  be  used  abundantly, 
fish  from  the  northern  islands  of  the  Empire  and  bean  cake  from  Manchuria  having  long  been 
employed.  Latterly  .some  South  Carolina  phosphates  have  been  purchased,  a  few  shiploads  of 
which  are  now  annually  imported.  The  phosphate  fertilizers  seem  well  adapted  to  the  Japanese 
needs,  and  the  construction  of  an  isthmian  canal  would  doubtless  largely  increase  their  importation. 

The  moist  climate  gives  Japan  a  varied  flora,  but  good  forage  is  everywhere  scarce,  owing 
to  tho  preponderance  of  the  bamboo  type  of  vegetation.  There  are  only  a  million  and  a  half 
horses  in  the  Empire,  while  the  number  of  cattle  is  slightly  less,  and  there  are  no  sheep.  Japan 
is  consequently  obliged  to  import  all  the  wool  and  woolens  used,  and  most  of  the  hides,  leather, 
dairy  and  meat  products  required. 

Japan  is  becoming  a  food-importing  country.  The  domestic  supply  of  rice  is  now  frequently 
insufficient.  There  is  no  sugar  grown  in  the  Empire.  There  is  now  some  flour  imported  from 
the  United  States,  and  with  uic  progress  of  the  manufacturing  industries  of  the  Empire  increas- 
ing quantities  of  American  and  Australasian  breadstuff's  and  provisions  will  bo  required.  Tho 
American  hreadstuffs  will  come  from  the  Pacific  slope;  the  provisions  (meat  and  dairy  products) 
will  probably  come,  in  part  at  least,  from  the  central  section  of  the  United  States. 

Nlany  of  the  raw  materials  required  for  the  larger  manufacturing  industries  are  deficient  or 
entirely  lacking  in  Japan.  Nevertheless,  tho  country  is  certain  to  become  an  important  manu- 
facturing center.  The  materials  of  industry  of  which  Japan  possesses  the  most  abundant  supply 
are  timber,  raw  silk,  and  the  grasses  used  in  making  straw  braid  and  mattings.  Such  forest 
products  as  camphor,  vegetable  wax,  lacquer,  and  bamboo  arc  the  l>asis  of  a  considerable  share 
of  Japan's  industries  and  exports.  The  prevalence  of  the  mulberry  tree  in  many  parts  of  the 
Empire  makes  possible  the  growth  and  favors  the  manufacture  of  silk. 

The  mineral  resources  of  Japan  are  especially  deficient  There  is  a  small  export  of  copper, 
but  there  is  no  prospect  of  its  increasing.  At  present  very  little  gold  or  silver  mining  is  carried 
on,  but  the  introduction  of  western  machinery  may  result  in  some  development  of  the  mines. 
Japan  has  petroleum  fields,  but  the  exports  are  small  and  the  imports  are  much  larger  and  are 
increasing  rapidly.  New  fields  are  being  opened,  but  there  is  no  indication  that  they  will  be 
able  to  supply  the  requirements  of  the  country.  The  coal  exports  of  Japan,  as  is  shown  in 
Chapter  VI  of  this  report,  are  increasing,  hut  tfie  fields  are  limited,  and  the  demands  of  the  man- 
ufactures of  the  country  are  rapidly-  growing.  The  price  of  coal  in  Japan  is  not  cheap,  it  being 
too  expensive  to  permit  much  development  of  iron  and  steel  industries,  although  there  are  iron- 
ore  deposits  in  tho  northern  and  southern  parts  of  the  Empire.  The  recent  industrial  progress 
of  Japan  has  necessitated  the  importation  of  large  quantities  of  iron  and  steel  products,  the 
home  supply  in  185*8  being  only  one-ninth  of  the, total  consumption. 
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Japan  as  a  manufacturing  and  commercial  country. 

To  become  a  manufacturing  nation,  in  the  modern  sense  of  llie  term,  required  the  Japanese 
to  make  great  changes,  hut  the  people  posses*  the  faculty  of  adaptation  to  such  a  marked  degree 
that  it  required  only  thirty  years  for  them  to  adopt  the  ideals  of  western  civilization  and  many 
modem  processes,  and  to  change  from  an  isolated  nation  to  one  ambitious  to  participate  largely 
in  international  trade.  The  limited  area  of  Japan,  its  insular  position,  and  the  density  of  its 
population  make  its  future  progress  conditional  upon  a  large  development  of  manufactures  and 
commerce.  The  urea  of  the  Japanese  Empire,  exclusive  of  Formosa,  is  147,055  square  miles,  or 
about  27,000  more  tlian  that  of  the  British  Isles;  the  population  lieing  44,000,000,  or  3,000,000 
more  than  the  inhabitants  of  the  United  Kingdom.  The  population  averages  296  to  the  mile, 
boingas  dense  as  that  of  France  and  eleven  times  as  dense  as  our  population. 

The  people  of  the  country  constitute  the  natiou's  most  valuable  economic  resource.  They 
are  skillful,  artistic,  and  industrious  artisans,  and  their  high  birth  rate  assures  the  country  an 
abundant  supply  of  labor.  The  chief  obstacle  to  be  overcome  by  Japan  in  the  development  of 
her  industries  is  the  insufficient  supply  of  the  raw  materials  required  in  the  textile  and  iron  and 
steel  manufactures.  She  will  need  to  import  increasing  quantities  of  materials,  and  for  this 
reason,  if  for  no  other,  the  construction  or  the  isthmian  canal  is  a  matter  of  mucn  consequence 
to  her. 

The  chief  industrial  activity  of  Japan  centers  about  the  inland  sea,  or  Japanese  Mediterranean, 
about  which  live  nearly  half  of  the  people  of  the  Empire.  Surrounded  ay  the  three  southern 
islands,  it  is  a  quiet,  safe  body  of  water,  upon  which  commerce  is  active.  There  are  three 
entrances  from  the  ocean,  many  indentations  into  the  land,  and  supplies  of  coal  exist  upon  its 
southern  shores.  Where  the  most  northerly  arm  of  the  inland  sea  reaches  toward  the  center  of 
the  mainland  of  Hondo,  stand  the  cities  of  Osaka  and  Hiogo,  which  were  fishing  villages  when 
Japan  was  opened  to  foreign  trade.  Now  thev  contain  more  than  a  million  people  and  have  secured 
the  commercial  supremacy  of  the  Empire.  They  are  growing  in  population  at  a  rate  equal  to  that 
of  tho  manufacturing  cities  of  the  I '  nited  States  and  Germany.  OsaKa  is  the  manufacturing  center 
of  the  country,  and  within  a  radius  of  100  miles  are  to  be  found  10,000,000  people,  and  most  of  the 
large  cities  of  Japan.  It  manufactures  largo  quantities  of  mattings  and  rugs,  and  is  the  chief 
exporting  point  for  tea.  In  1HW5  it  received  more  than  half  of  the  total  imports  of  foreign 
commodities,  besides  having  a  heavy  local  traffic  in  rice,  tish,  timber,  and  edible  seaweed. 

Thirty  miles  inland  from  Osaka  is  Kioto,  the  old  capital  city  of  Japan,  now  connected  with  the 
seaboard  "by  railroad,  telegraph,  and  canals.  The  city  is  located  in  the  center  of  a  fertile  and 
densely  populated  plain  and  is  an  important  center  of  manufactures.  There  are  three  other 
Japanese  cities  of  importance,  not  located  on  the  inland  sea — Tokyo,  Nagasaki,  and  Hakodate. 
Hakodate  is  the  fishing,  lumber,  and  mining  port  of  the  north,  and  is  located  near  the  northern 
coal  fields.  Nagasaki  is  at  tho  southwestern  corner  of  the  Empire,  near  the  southern  coal  fields. 
It  exports  nearly  2.iHK).(Kio  tons  of  coal  per  year,  has  a  good  landlocked  harbor,  capacious  docks, 
and,  being  located  on  the  commonly  usca  trade  route  between  America  and  Asia,  is  a  port  of  call 
for  nearlv  all  merchant  ships  and  transports  connected  with  our  commercial  and  military  rela- 
tions with  the  East.  Midway  along  the  eastern  coast  is  Tokyo,  the  capital  of  the  Empire,  which 
had  ubout  700,000  people  in  1872  and  now  has  nearly  1,500,000,  its  area  and  population  being 
about  the  same  as  Philadelphia's.  Besides  being  the  capital  of  the  Empire,  it  is  the  main  center 
of  distribution  for  the  eastern  part  of  tho  country  and  has  many  native  manufactures.  On 
account  of  the  shallow  harbor  of  Tokyo,  most  of  its  foreign  trade  is  handled  at  Yokohama,  the 
the  chief  exporting  city  of  the  Empire,  with  a  population  of  100,000.  The  foreign  trade  of 
Tokyo  consists  of  silks,  tea,  camphor,  lacquer  ware,  and  other  Japanese  goods. 

The  growing  foreign  trade  of  Japan  will  make  her  a  competitor  with  America  and  Europe 
in  oriental  markets,  but  in  all  probability  the  seriousness  of  this  competition  has  ltcon  greatly 
exaggerated.  This,  however,  need  hardly  be  considered  in  this  discussion  of  the  relation  of  the 
isthmian  canal  to  our  trade  with  Japan,  hecauso  the  expansion  of  Japanese  industry  must  inevit- 
ably be  accompanied  by  large  purchases  and  sales  in  the  Central,  Southern,  and  Eastern  sections 
of  the  United  States.  The  most  serious  rivalry  between  the  Japanese  and  American  manufact- 
ures will  probably  be  in  cotton  textiles,  but  that  can  hardly  bo  felt  for  some  time  to  come,  because 
Japan  is  still  a  large  importer  of  cotton  goods,  and  her  numerous  population  is  rapidly  enlarging 
its  purchases. 

The  industrial  progress  of  the  Japanese  is  widening  their  range  of  imports  very  greatly. 
Wages  are  rising  and  enabling  the  people  to  satisfy  new  wants,  and  compelling  capitalists  to 
introduce  labor-saving  machinery.  Although  much  lias  Iwen  said  of  the  economic  changes  going 
on  in  Japan,  her  industrial  revolution  is  only  begun.  Tho  complete  modernization  of  the  indus- 
trial ana  social  life  of  Japan  will  yet  require  several  decades,  and  its  accomplishment  will 
necessitate  a  large  trade  with  the  United  States  and  Europe. 
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ANALYSIS  OF  JAPANESE  TRADE  WTTII  REFERENCE  TO  EFFECTS  OF  THE  CANAL. 

The  combined  imports  and  export*  of  Japan  were  118,000,000  in  1*08,  128,000.000  in  1878, 
$«5,000,000  in  1SS8,  and  aliout  1876,000,000  in  1901,  She  exports  silk,  straw  l>raid,  mattings, 
cotton  yarns,  cotton  cloth,  coal,  tea,  camphor,  rice,  mushrooms,  and  miscellaneous  manufactures, 
and  imports  raw  cotton  and  cotton  manufactures,  woolens,  sugar,  rice.  Iieans,  peas,  oil  cake, 
steamships,  locomotives,  steel  rails,  iron  manufactures,  and  machinery.  The  chief  countries  with 
which  she  trades  are  China,  Cochin  China,  and  India,  the  I'nited  Kingdom,  the  United  States, 
and  Germany.  From  Asiatic  countries  she  obtains  rice,  cotton,  beans,  and  peas.  From  Europe 
and  the  I'nited  States  conic  mainly  metal  manufactures,  dry  goods,  raw  cotton,  and  food  stuffs. 
The  percentage  of  the  total  exports  consisting  of  manufactures  is  increasing,  and  the  imports  are 
made  up  of  a  decreasing  percentage  of  manufactures,  as  would  naturally  be  expected  from  what 
has  been  said  concerning  the  divcrsitication  of  industries  in  progress. 

While  the  development  of  Japan's  foreign  trade  has  uoen  very  rapid,  the  growth  of  our 
share  in  that  enlarging  trade  has  been  still  more  rapid.  In  lv>l  we  sold  Japan  less  than  0  per 
cent  of  her  importation*,  but  in  1!H)0  and  1901  our  sales  averaged  18  per  cent,  while  during  the 
same  period  the  part  furnished  by  England  declined  from  ,M  percent  to  21  per  cent  of  the  total. 
In  1896  our  exports  to  Japan  increased  84  per  cent;  in  1897,  57  per  cent;  in  1898,  45  per  cent, 
and  since  1898  the  I'nited  States  has  been  second  only  to  (treat  Britain  among  the  nations 
supplying  Japan  with  imports.  There  has  also  been  a  steady  growth  in  our  importations  from 
Japan,  and  while  they  have  not  grown  as  rapidly  as  our  sales  to  that  country,  they  have  a  higher 
total.  Her  raw  silk  is  the  chief  supply  for  our  mills,  and  her  tea,  mattings,  and  bric-a-brac  are. 
important  items.  The  growth  of  Japan's  trade  with  the  L'nited  States  since  1892  has  been 
remarkable.  The  export*  to  the  I'nited  States  gained  more  rapidly  than  those  to  Europe,  and 
we  have  become  Japan's  best  market. 

The  growth  that  has  taken  place  in  Japan's  imports  has  been  most  rapid  in  the  case  of  raw 
cotton,  woolen  nods,  flour,  railway  materials,  fertilizers,  tobacco,  leather  and  leather  manufac- 
tures, cotton-spinning  machinery,  and  paper,  and  it  is  especially  interesting  to  note  that  many 
of  these  commodities  of  increased  import  are  furnished  by  the  I'nited  States,  and  are  the  articles 
in  which  wo  have  decided  advantages  of  production  or  manufacture,  to  wit:  Leather  goods,  flour, 
railroad  supplies  and  machinery  among  the  manufactures,  and  meat,  cotton,  tobacco,  and  phos- 
phate rock  among  the  raw  materials.  A  brief  reference  to  iron  goods,  cotton,  and  phosphates 
will  illustrate  our  interest  in  the  Japanese  import  trade. 

In  1890  we  furnished  one-sixth  of  the  rails  imported  into  Japan;  in  1898  our  share  was 
two-thirds.  We  already  have  a  large  part  of  the  trade  in  electrical  supplies,  and  also  furnish  a 
growing  proportion  of  nails  and  bridge  materials.  European  countries  lead  in  other  classes  of 
iron  manufactures.  The  growth  of  our  iron  trade  with  Japan  is  mainly  a  question  of  home 
demand  and  cheap  transportation  abroad.  As  freight  costs  are  reduced  the  Japanese  will  draw 
upon  us  in  larger  measure  for  railway  materials,  and  for  the  steel  needed  in  rebuilding  their 
cities  and  in  equipping  their  factories  with  machinery. 

The  importations  of  raw  cotton  into  Japan  increased  very  largely  until  the  recent  period  of 
abnormally  nigh  prices  set  in.  The  cotton  ports  of  New  Orleans  and  Galveston  are  the  most 
distant  of  our  seaboard  cities  from  the  Pacific  by  existing  water  routes.  At  the  present  time 
our  cotton  sales  in  Japan  consist  almost  entirely  of  the  raw  staple,  bat  this  shoulo  not  always 
continue.  In  1H98  Japan  imported  tiO.OOO.OOO  y'aids  of  unbleached  muslin,  worth  &J.lno,iKlO,  and 
less  than  one-thousandth  of  it  came  from  this  country.  Direct  communication  between  our  South- 
ern mills  and  Jainan  would  doubtless  enable  us  to  furnish  a  large  share  of  this  grade  of  cottons. 

The  soil  of  Japan  is  not  rich,  and  the  number  of  farm  animals  is  very  small.  The  increasing 
population  and  rising  standard  of  consumption  will  necessitate  the  highest  attainable  degree  ot 
intensive  cultivation,  and  this  will  require  larger  supplies  of  fertilizers.  We  have  begun  export- 
ing to  Japan  oil  take  and  phosphate,  of  which  articles  we  have  most  of  the  world's  supply,  but 
they  are  commodities  of  such  low  value  that  the  trade  can  not  increase  greatly  until  the  canal  has 
lowered  the  costs  of  transportation.  Phosphate  rock,  worth  one-fourth  of  a  cent  a  pound  at  the 
seaboard,  is  a  good  illustration  of  the  class  of  cheap  goods  necessary  to  industrial  progress,  which 
can  Im»  carried  long  distances  only  by  water  transportation  of  the  most  economical  character. 

With  the  exception  of  the  l'acitic  coast  flour  and  canned  goods,  the  trade  of  this  country 
with  Japan  originates  in  the  manufacturing  East  and  in  the  Southern  States.  By  present  routes 
Europe  lias  the  advantage.  The  canal  will  enable  us  to  supply  Japan  with  larger  amounts  of 
bulky  articles,  in  whose  cast  to  the  consumer  the  charges  for  freight  are  an  important  item.  We 
are  now  supplying  a  limited  quantity  of  such  articles,  but  under  better  freight  conditions  there 
is  no  reason  why  that  trade  may  not  greatly  increase.  Examples  of  this  class  are  cement,  alcohol, 
condensed  milk,  glassware,  small  agricultural  implements,  iron  manufactures,  mining  machinery, 
locomotives  and  other  engines,  wire,  paint,  and  paper.  Cheaper  transportation  would,  moreover, 
enable  the  United  States  to  sell  some  of  the  lighter  as  well  as  the  heavier  commodities  to  Japan, 
and  increase  both  the  variety  and  quantity  of  our  exports  to  that  country. 


Chapter  XIII. 


CHINA  AND  THE  ISTHMIAN  CANAL. 


An  analysis  of  the  resources  and  industrial  conditions  of  China  present*  many  difficulties. 
The  Chinese  Kmpire  is  a  large  region,  with  a  great  diversity  of  resources,  concerning  which 

S resent  information  is  partial  aim  indefinite.  During  the  la*t  few  years  a  largo  amount  of 
osoriptive  literature  has  been  written  regarding  China,  but  definite  statistical  information, 
whether  of  a  private  or  an  official  nature,  is  very  acantv.  The  assertions  of  all  well-informeo 
people  agree  in  representing  China  as  a  country  with  a  great  variety  of  valuable  natural 
resources.    The  population,  moreover,  is  usually  represented  as  being  industrially  efficient. 

Speaking  generally,  China"  is  to  be  thought  of  as  a  densely  populated  ami  industrially 
undeveloped  country,  possessing  varied  and  abundant  resources,  which,  under  the  supervision  of 
capable  captains  of  industry,  can  be  made  the  basis  of  a  wide  range  of  economic  activities.  The 
questions  uppermost  in  this  discussion  arc  whether  these  resources  and  activities  are  such  as  will 
be  affected  l>y  the  American  isthmian  canal,  and  whether  the  economic  progress  of  China  will  he 
accompanied  by  a  larger  trade  between  that  country  and  the  Atlantic  section  of  the  United 
States— that  section  whose  trade  with  trans-Pacific  countries  will  come  most  directly  under  the 
influences  of  the  canal. 

OKOOUAI'HICAI.   DIVISIONS  OF  CHINA. 


China  proper,  or,  as  it  is  sometimes  called,  the  Kingdom  of  China,  and  the  dependbney  of 
Manchuria  consist  of  a  coastal  plain  and  a  plateau  of  mountainous  upland  region,  which  increases 
in  elevation  toward  the1  west  and  finally  merges  into  the  lofty  arid  plateaus  of  central  Asia.  The 
coastal  plain  is  mainly  of  alluvial  origin  and  is  200  miles  in  length  and  about  400  miles  in  breadth 
near  the  Yangtze,  below  which  region  it  rapidly  narrows  until  in  southern  China  it  extends 
inland  but  a  short  distance.  This  coastal  plain  is  extremely  fertile,  is  well  watered  and  highly 
cultivated.  Probably  half  the  people  of  the  entire  Chinese  Empire  dwell  in  this  section,  the 
density  of  whose  population  may  be  illustrated  by  reference  to  the  province  of  Kiangsu,  which 
is  reputed  to  have  40,000,000  inhabitants  within  an  area  of  40,000  square  miles. 

The  broad  mountainous  upland  region  lying  between  the  coastal  plain  and  the  arid  plateuus 
of  Tibet  and  Mongolia  are  supposed  to  be  relatively  fertile  and  are  known  to  possess  abundant 
stores  of  coal,  iron,  copper,  ana  other  valuable  mineral  resources.  This  part  of  China  hss  as  yet 
been  brought  but  little,  under  the  influences  of  international  trade  and  western  civilization. 

China*  occupies  the  eastern  part  of  Asia  between  the  parallels  of  20  Hnd  5u  north  latitude. 
It  is  the  geographical  counterpart  of  that  portion  of  the  eastern  jMirt  of  North  America  lying 
between  Cuba  and  I^abrador.  Manchuria  is  in  the  latitude  of  northern  Quebec,  and  Canton, 
situated  just  within  the  Tropics,  has  the  latitude  of  Ilahana.  Northern  China  has  the  severe 
winter  climate  of  Canada,  while  Hongkong  and  Canton  have  the  climate  of  southern  Florida  and 
Cuba.  China,  consequently,  like  the  I'nited  States,  has  a  great  variety  of  agricultural  products 
and  can,  within  its  own  borders,  produce  nearly  all  the  articles  required  by  its  people.  This  fact 
explains  why  it  has  been  possible  for  China  to  remain  for  four  thousand  years  practically  without 
intercourse  with  outside  nations. 

For  the  purposes  of  this  discussion  of  the  industries  and  tradeof  China,  and  the  effect  which 
a  canal  will  have  upon  them,  it  will  he  helpful  to  divide  China  into  three  geographic  zones.  The 
basis  of  division  is  a  dual  one,  resting  partly  upon  differences  in  climate  and  partly  upon  the 
physiography  of  the  country.  These  three  divisions  aro  (1)  northern  China,  including  Manchu- 
ria,*' the  Pciho  and  Hoangho  valleys,  and  the  peninsula  of  Shantung;  (2)  central  China,  comprising 
the  valley  of  the  Yangtse  River,  and  (3)  southern  China,  comprised  mainly  within  the  valley  of 
the  Siho,  or  West  River.  The  northern  district  has  its  commercial  outlets  on  the  Gulf  of  Pechili 
and  corresponds  in  latitude  and  industrial  products  to  our  North  Atlantic  States  and  Canada. 

*  Commit  Plate  80  in  connection  with  this  chapter. 

*  In  this  diwnuwion  China  will  be  ennaidered  to  include  Manchuria,  although,  rtricllv  speaking,  that  b>  a  depend- 
ency of  the  Kingdom  of  China.  Whether  some  other  nation  than  China  wilt  make  Manchuria  a  dependency  i»  a 
question  over  which  Kuaeia  and  Japan  are  now  at  war. 
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Pekin  is  on  (ho  fortieth  parallel,  the  one  that  passes  through  Philadelphia.  Central  China  corre- 
sponds more  nearly  to  the  Soutli  Atlantic  and  Gulf  States  of  our  country.  Shanghai,  its  metrop- 
olis, is  in  the  latitude  of  Savannah,  Ga.  Southern  China  corresponds  in  latitude  and  production 
with  the  extreme  southern  portions  of  the  United  States  and  with  the  West  Indies. 

The  boundaries  of  these  divisions  are  not  everywhere  clearly  denned  physiographic-ally, 
because  they  merge  into  each  other  in  the  coastal  plain.  They  are,  however,  sufficiently  distinct 
for  the  purposes  in  hand. 

RKSOUKCKS  AND  TRADE  OK  NORTH  CHINA  — MAN'CIIL'KIA,  HOAXC.IIO  VALI.KY,  AND  HHANTUNO. 

Manchuria  lies  to  the  north  and  east  of  the  Great  Wall,  mainlv  between  the  fortieth  and 
fiftieth  purallcls  of  north  latitude.  It  extends  from  the  Gulf  of  Pechili  to  the  Amur  River. 
The  population  of  this  district  is  said  to  be  22,000,000. 

It  is  in  the  wheat  belt  of  China,  adapted  by  climate  and  fertility  of  soil  to  general  agriculture, 
and  is  reputed  to  ho  a  region  of  a  fair  degree  of  fertility.  It  possesses  extensive  forests*  some 
of  which  contain  valuable  hard  woods. 

Eighty  miles  north  of  Niuchwang,  in  Manchuria,  are  coal  deposits,  presumably  rich  and 
extensive.  These  coal  fields  arc  crossed  by  the  railroad  from  Siberia  to  Port  Arthur.  Mining 
operations  will  doubtless  follow  the  restoration  of  peace,  and  will  include  not  only  the  develop- 
ment of  the  coal  mines,  but  also  the  mining  of  gold,  lead,  and  copper.  Gold  is  now  exported 
from  Manchuria. 

The  agricult  ural,  and  particularly  the  mineral,  resources  of  Manchuria,  like  those  of  'China 
generally,  have  received  but  little  development,  liecause  of  the  lack  of  means  of  communication 
and  transportation  and  because  modern  methods  of  production  have  not  yet  been  introduced. 
The  jH-ople  of  Manchuria  seem  less  adverse  to  change  than  do  those  of  other  parts  of  China,  and 
it  is  probable  that  the  control  of  Manchuria  by  Russia  or  Japan  will  result,  not  onlv  in  the 
establishment  of  railway  transportation,  but  also  in  the  introduction,  to  some  extent  at  feast,  of 
modern  methods  of  production. 

Niuchwang  is  the  distributing  |>oint  for  Manchuria,  the  imjmrts  consisting  chiefly  of  cotton 
and  woolen  goods,  kerosene,  iron  and  steel,  und  general  manufactures.  •  Its  exports  comprise 
agricultural  and  mineral  products.  Niuchwang  and  Paluv  are  the  ports  of  China  nearest  to  the 
United  States,  and  our  export  trade  to  China  is  mainly  with  Manchuria,  nlxntt  half  of  the  imports 
of  that  district  being  from  our  country.  The  things  we  .sell  in  Manchuria  consist  chiefly  of  cot- 
ton goods,  |>ctrolcum,  and  iron  and  steel  products,  commodities  produced  in  the  eastern  part  of 
the  United  States. 

Niuchwang  and  I>alny  will  become  exporting  points  and  distributing  centers  for  an  extensive 
district  reaching  as  far  inland  as  Lake  Baikal  in  southern  Siberia.  The  trade  of  eastern  Siberia 
and  of  Manchuria  will  alwavs  l>c  handled  through  the  Pacific  rather  than  Baltic  ports.  Lake 
Baikal  is  farther  from  St.  Petersburg  than  San  Francisco  is  from  New  York,  and  the  railwav 
from  St  Petersburg  has  the  I'ral  Mountains  and  heavy  grades  to  overcome.  This  fact  makes  it 
certain  that  the  heavy  commodities  imported  into  (he  region  east  and  southeast  of  Lake  Baikal 
will  be  handled  through  Niuchwang,  Dalny,  Vladivostok,  and  other  Pacific  Asiatic  ports.  The 
imports  of  this  region  will  come  largely  from  the  United  States." 

The  Peiho  and  Iloangho  valleys,  the  second  sulslivision  of  the  northern  section  of  China, 
are  supposed  to  contain  between  80,000,000  and  100,000,000  people.  The  region  consists  of  a 
coastal  plain,  most  of  which  is  included  in  the  province  of  Pechili,  the  mountainous  district 
comprised  within  the  province,  of  Shansi,  and  the  pastoral  and  agricultural  upland  provinces  of 
Shansi  and  Kansu  lying  to  the  west  of  the  mountains  of  Shansi. 

The  coastal  province  of  Pechili  is  drained  by  the  river  Peiho,  upon  which  the  cities  of  Tien- 
tsin and  Pekin  are  situated.  This  region  and  the  lower  basin  of  the  iloangho  are  made  up  largely 
of  fertile  alluvial  soil,  from  the  products  of  which  a  dense  population  supports  itself.  In  the 
mountainous  province  of  Shansi  are  located  the  richest  coal  holds  of  China,  concerning  which 
much  has  been  said  by  Richtofen  and  all  travelers  who  have  explored  this  region.  It  is  probable 
that  one  of  the  earliest  resources  of  China  to  lie  dcveloj>ed  in  the  future  will  l>e  the  coal  fields  of 
Shansi.  In  order  to  accomplish  this  it  will  be  necessary  to  extend  the  railroad  which  now  runs 
from  Tientsin  to  Pekin  into  the  mountains  lying  west  of  (hose  cities. 

In  the  westerly  part  of  the  Iloangho  Valley  is  the  province  of  Kansu,  which  extends  far  into 
the  arid  Mongolian  plateau.  The  province  is  .well  adapted  to  grazing,  and  large  sections  of  it 
can  be  cultivated.  There  are.  moreover,  numerous  deposits  of  coal,  and  better  means  of  commu- 
nication ami  product  ion  would  enable  the  province  to  develop  a  domestic  and  foreign  trade  of 
considerable  proportions.     This  province  is  the  present  gateway  to  Mongolia  and  is  crossed  by 
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the  caravan  route  from  Pekin  to  Turkestan.  The  export**  and  imports  of  the  region  west  of  the 
Sbansi  Mountains  are  handled  over  this  caravan  route. 

The  city  of  Tientsin  is  in  tho  commercial  center  for  the  Peiho  and  Hoangho  valleys.  The 
railroad  connecting  Tientsin  with  Pekin.  and  by  means  of  a  line  extending  northeast  with  the 
coal  fields  of  the  Gulf  of  Pechili,  was  causing  the  population  and  commerce  of  Tientsin  to  increase 
rapidly  before  the  outbreak  of  tho  lioxor  rebellion.  The  city  of  Tientsin  has  a  population 
said  to  number  1, 000,000.  Its  commerce  doubled  between  LStsT  and  1N97,  when  it  amounted 
to  55,05^.017  taelsT  or  |44,ooo,000.  In  1899  the  value  was  77.«it4.5f>2  taels,  or  $<U.O0O,O00. 
Probably  tho  most  important  import*  of  this  city  will  always  bo  cotton  goods  and  iron  and  steel 
manufactures.  Our  ability  to  supply  thoso  goods  and  tho  effect  which  the  canal  will  have  upon 
that  trade  have  been  sufficiently  emphasized  in  another  place  in  this  report. 

The  province  of  Shantung  comprises  that  part  of  the  coastal  plain  crossed  by  the  lower 
course  of  the  Hoangho  and  the  mountainous  peninsula  having  the  same  name  as  the  province. 
One-half  of  this  district  is  tillable  and  the  other  half  contains  a  variety  of  minerals,  the  most 
valuable  of  which  is  coal.  There  are  four  coal  fields  now  being  worked  in  a  feeble  way  by  the 
natives,  but  which  the  Germans,  who  now  control  the  larger  part  of  Shantung,  expect  to  make 
highly  productive. 

The  Germans  have  taken  hold  of  the  development  of  the  peninsula  of  Shantung  in  a  vigorous 
way,  extensive  improvements  having  been  made  at  tho  harbor  of  Kiaochau,  and  a  railroad 
280  miles  in  length  having  been  planned  and  partly  constructed.  It  is  expected  that  German 
capitalists  will  develop  the  mineral  and  other  resources  of  Shantung  at  an  early  date. 

Shantung  has  two  ports,  Chifu  and  Kiaochau,  the  latter  of  which  will  in  all  probability  become 
the  more  important  one.  The  exports  will  consist  mainly  of  minerals,  silk,  and  tobacco,  and  the 
imports  will  comprise  flour  and  provisions,  cotton  goods,  iron  and  steel,  and  other  manufactures. 
The  Germans  will  doubtless  endeavor  to  control  the  major  share  of  the  trade,  and  during  the  early 
years  of  their  occupation  they  will  in  all  probability  supply  most  of  tho  iron  and  steel  and  other 
commodities  imported.  It  seems  probable,  however,  that  the  cotton  goods  will,  after  a  few  years 
at  least,  be  supplied  largely  by  the  l'nited  States,  and  also  that  the  iron  and  steel  manufactures 
will  come  in  part  from  this  country.  If  the  Germans  succeed  in  organizing  efficiently  the 
30,000,000  people  said  to  dwell  in  Shantung,  they  will  give  rise  to  a  large  foreign  trade  in  which 
the  l'nited  States  will  unquestionably  have  a  share. 

KKSOUHCKH  AXU  TliADE  OF  CENTRAL  CHINA — THK  YANOTSE  VALLEY. 

The  great  central  poition  of  China  is  included  within  the  Yangtse  Valley,  which  in  general 
occupies  a  strip  of  country  extending  250  miles  on  each  side  of  the  thirtieth  parallel  of  latitude. 
It  is  tho  largest  of  the  three  sections  in  which  China  has  been  divided  in  this  chapter,  and 
possesses  the  greatest  variety  and  abundance  of  natural  resources.  The  Yangtse  Valley  is  divided 
into  two  rather  distinct  parts  by  the  gorges  in  the  river  just  above  the  city  of  Ichang,  about  1,100 
miles  from  the  ocean. 

Probably  one-half  of  the  valley  below  the  gorges  consists  of  the  coastal  plain,  the  other  half 
being  upland  country.  The  great  silk  and  tea  districts  of  China  are  crossed  by  the  lower  course  of 
the  Yangtse  River.  Rice  ana  cotton  constitute  other  productions  of  great  value.  The  population 
of  certain  sections  of  the  lower  course  of  the  Yangtse  is  probably  more  dense  than  that  of  any 
other  section  of  the  Kingdom. 

Although  the  most  valuable  resources  of  the  lower  valley  are  agricultural,  there  are  large 
stores  of  minerals,  particularly  coal,  which  is  known  to  exist  in  large  quantities  in  the  province 
of  Hunan  south  of  the  river.  In  the  mountainous  regions,  where  the  tributaries  of  the  Yangtse 
originate,  are  reported  to  exist  deposits  of  copper,  gold,  silver,  and  lead. 

The  Yangtse  Valley  above  the  gorges  is  an  extensive  rolling  country,  most  of  which  is 
included  within  the  province  of  Szechuan,  north  of  the  river,  and  Kweichau,  on  the  south  side  of 
the  stream.  Both  provinces  have  abundant  storesof  coal,  copper,  iron,  tin,  lead,  and  the  precious 
metals.  Kweichau  is  a  more  distinctively  mineral  region  than  Szechuan  is.  In  the  latter  prov- 
ince the  rice  crop  is  the, most  important  one,  but  wheat,  sugar,  opium,  and  fruits  can  be,  ana  are. 
produced  to  some  extent.  The  climate  is  very  much  like  that  of  France.  Cotton,  the  chief 
material  from  which  clothing  is  made,  can  not  be  produced  in  the  province.  The  exports  from 
the  I'pper  Yangtse  Valley  consist  of  hemp,  opium,  hides,  bristles,  wool,  wax.  and  some  silk. 
At  the  present  time  the  chief  imports  into  the  region  consist  of  cotton  goods. 

Very  little  credence  is  to  be  given  to  the  statistics  of  Chinese  population,  which  must  always 
be  regarded  as  estimates.  There  are,  however,  said  to  bo  70,000,000  people  in  tho  Yangtse 
Valley  above  tho  gorges,  and  whether  this  figure  lie  right  or  not,  it  can  not  be  doubted  that  this 
interior  portion  of  China  must  in  time  Iwcome  tho  center  of  a  large  domestic  and  foreign  trade. 
At  the  present  time  the  only  commercial  highway  is  tho  Yangtse  River,  which  is  obstructed  not 
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only  by  the  gorges  nlx>ve  Ichaug,  but  also,  mid  mora  seriously,  by  the  tax  officials  of  the  various 
local  governments  along  the  lircr." 

The  eity  of  Shanghai,  at  the  mouth  of  the  Yangtze,  is  the  port  of  entry  for  the  whole  valley 
and  the  most  important  commercial  renter  of  ull  China.  Fifty-nine  per  cent  of  all  the  Chinese 
imports  and  4s  per  cent  of  the  exports  are  handled  in  this  city.  There  is,  moreover,  soma  pros- 
pect that  manufacturing  industries  will  be  successfully  developed  at  this  point;  some  beginnings 
nave  already  been  made.  It  is  an  interesting  fact  that  most  of  the  trade  of  the  United  States 
with  China,  although  our  chief  market-  are  in  Manchuria  and  the  northern  part  of  the  Kingdom, 
is  handled  through  Shanghai,  that  city  being  the  distributing  point  not  only  for  the  Yangtsc 
Valley,  but  for  North  China  as  well. 

About  seven  hundred  miles  up  the  Yangtse  Kiver  is  the  city  of  Uankau,  the  most  important 
interior  distributing  ]>oint  in  the  Kingdom.  By  means  of  the  Yangtse  and  its  branches  from  the 
north  and  south  it  has  water  connection  extending  in  all  directions,  and  from  it  nine  province* 
of  China  can  bo  reached.  The  city  is  accessible  to  seagoing  vessels  and,  consequently,  has  a  large 
trade  directly  with  foreign  countries.  It  is  the  market  place  for  traders  from  various  parts  of 
China,  and  its  central  location  in  the  fertile  section  of  the  Kingdom  makes  it  the  point  of  ship- 
ment for  a  largo  part  of  the  export  trade  of  central  China. 

The  evidence  is  conclusive  that  the  great  Vangtse  Valley  of  central  China,  conqiarahlc  iu- 
regards  area  and  wealth  of  agricultural  and  mineral  resources  with  our  Mississippi  Valley,  is 
destined  to  liecomc  indiistriallv  and  commercially  important  when  its  resources  and  great  supply 
of  labor  can  be  organized.  The  time  can  not  be  far  distant  when  capital  will  provide  means 
of  transportation  and  develop  the  natural  resources  of  the  country.  When  this  is  done  the 
region  will  surely  have  a  large  import  trade  in  the  class  of  manufactures  produced  in  the  Kastern 
and  Southern  sections  of  the  United  States.  Those  parts  of  the  United  States,  moreover,  will 
require  the  silk,  wool,  and  other  raw  materials  of  industry  from  the  Vangtse  Valley,  the  present 
exportations  of  which  are  but  a  fraction  of  what  they  might  he  made. 

UKSOl.KCKS  AND  TKAOK  OF  SOrTIIKRK  CHINA. 

The  southern  district  of  China  is  situated  on  both  sides  of  the  Tropic  of  Cancer,  and  includes 
the  coastal  region  of  the  province  of  Fukien  and  the  territory  drained  by  the  Siho  or  West  River 
and  its  tributaries. 

The  products  are  almost  entirely  agricultural,  and  are  those  of  the  tropical  ami  subtropical 
regions.  Silk,  tea,  rice,  sugar,  opium,  camphor,  and  various  medicinal  plants  are  grown  and 
exported  in  greater  or  less  quantity.  The  manufactures  of  the  region  are  all  handmade,  and 
consist  of  mattings,  silks,  lacquer  ware,  embroideries,  and  the  sails  required  for  the  domestic 
shipping. 

flie  upper  valleys  of  the  West  River  and  its  tributaries  contain  mineral  resources,  and  these 
might,  without  treat  expense,  be  made  accessible  by  improvements  in  the  river  navigation. 
Southern  China. Tike  the  rest  of  the  country,  however,  is  still  industrially  undeveloped,  and  must 
remain  so  until  a  government  can  have  been  established  that  will  be  strong  enough  to  protect 
personal  and  property  rights. 

The  city  of  Hongkong,  on  an  island  at  the  mouth  of  the  West  Kiver,  is  the  main  port  of 
southern  China,  and  next  to  Shanghai  the  most  important  one  on  the  Pacific  coast  of  Asia. 
Besides  Hongkong,  the  cities  of  Amoy  and  Fuchau.  on  the  coast  to  the  east  and  north  of  Hong- 
kong, are  growing  centers  of  commerce. 

It  is  said  that  Hongkong  is  the  distributing  point  for  80,lMKl,(M)o  people,  and  its  position  is 
such  that  its  trade  must  grow  pari  passu  with  the  development  of  southern  China.  The  city  is 
about  equally  distant  from  New  York  bv  the  Suez  and  American  isthmian  routes.  At  the  present 
time  its  trade  with  the  Atlantic  part  of  the  I'nited  States  as  well  as  with  Europe  is  handled  bv 
way  of  the  Suez.  After  the  American  canal  has  been  opened  the  trade  of  Hongkong  and  all 
southern  China  generally,  will  probably  be  divided  between  the  easterly  and  westerly  canal 
routes.  One  reason  why  the  westerly  route  will  obtain  a  share  of  the  trade  is  that  Hongkong  is 
the  terminal  port  for  vessels  outbound  across  the  Pacific  from  the  I'nited  States.  At  present 
nearly  all  the  lines  from  British  Columbia  and  our  west  coast  ports  call  at  Japanese  ports, 
Shanghai,  and  Hongkong.  After  the  canal  has  l>een  opened  vessels  crossing  the  North  Pacific 
from  America  to  Asia  will  naturally  call  at  .Japanese  and  Central  Chinese  ports  and  proceed  to 
Hongkong  or  Manila.  Southern  China  and  the  Philippines  are  in  the  region  whose  commerce 
will  lie  competed  for  by  both  routes.  When  the  American  canal  has  been  opened  the  traffic  will 
be  divided  between  the  two  canals,  and  the  exporters  of  that  region  will  profit  by  the  competi- 
tion of  the  two  routes. 


»  Possibly  the  treatv  of  1904  between  China  and  the  I'nited  State*  together  with  treaties  between  China  and 
oilier  nations  may  result  in  the  abolition  of  the  likin  taxes,  but  this  it  at  leant  doubtful. 
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TIIM  KoiiKicv  TRADE  OK  CHINA. 

The  aggregate  foreign  trade  of  China  in  19<H  was  valued  at  188,000,000  taels  ($350,000,000), 
of  which  2uS,piMt.ouo  taels  were  imports  and  170,000,000  were  exports.  In  1KJ»7  the  total  foreign 
trade  amounted  to  867,000,000  taels  (fcm.000,0iH)).  While  this  total  seems  fairly  large,  the 
amount  of  trade  per  capita  is  extremely  small,  Iwrely  one  dollar  per  person.  There  arc  sonic 
countries  with  natural  resources  inferior  to  those  of  China  whose  foreign  trade  is  from  twenty- 
live  to  one  hundred  times  as  much  per  person.  The  foregoing  analysis  is  sufficient  to  show  that 
the  resources  and  labor  supply  of  China  are  ample  to  support  extensive  industries  capable,  of 
giving  rise  to  a  large  foreign  trade,  were  the  political  and  social  conditions  favorable  to  economic 
progress. 

Whether  and  to  what  extent  the  present  untoward  political  and  social  conditions  of  China  can 
be  improved  constitutes  the  Chinese  question.  If  the  powers  succeed  in  securing  for  China  a 
stable  and  fairly  progressive  government  under  which  the  individual  and  society  may  develop 
industrially,  there  can  be  no  question  but  that  the  foreign  commerce  of  China  will  reach  large 
proportions. 

The  truth  of  this  statement  is  clearly  shown  by  what  occurred  during  the  live  years  preced- 
ing the  outbreak  of  the  Boxer  revolution.  During  those  years  comparatively  rapid  progress  was 
being  made  in  the  work  preparatory  to  rendering  the  natural  resources  of  the  country  available. 
Mining  concessions  were  obtained  by  various  capitalists,  railroads  were  under  construction,  and 
there  was  every  indication  that  the  natural  wealth  of  China  was  to  He  made  to  contribute  largcly 
to  international  trade.  In  189'J  the  total  trade  was  24  per  cent  more  than  that  of  the  preceding 
year  and  double  that  of  the  year  1X90. 

The  most  important  imports  into  China  are  cotton  goods,  which  comprise  over  a  third  of  the 
total  inbound  trade.  The  commodity  next  in  rank  is  opium,  which  is  followed  by  kerosene, 
metals,  coal,  woolen  goods,  and  a  variety  of  other  commodities.  Silk,  raw  and  manufactured, 
ranks  first  among  the  exports,  tea  being  next  in  importance.  Among  the  other  exports  of 
consequence  are  straw  braid,  sugar,  hides,  clothing,  paper,  and  pottery.  At  the  present  time 
(treat  Britain  controls  more  of  this  trade  than  any  other  country,  but  her  share  of  tho  total  is 
decreasing.  An  analysis  of  our  trade  with  China  will  show  that  the  opposite  is  the  case  with  our 
commercial  relations. 

TKADE  (Mf  UNITED  STATES  WITH  CHINA  AND  EFFECTS  OF  CANAL. 

The  trade  of  the  United  States  with  China  included  about  tf'27.0OO,000  worth  of  impoi ts  into 
this  country  and  nearly  $10,000,000  worth  of  exports  to  China  during  the  year  ending  June  30, 
1003.  This  total  of  $&,0Q0,000  indicates  an  increase  of  loo  per  cent  within  a  decade.  The  most 
rapid  growth  has  taken  place  in  our  exports  of  cotton  goods.  The  value  of  cotton  sheetings  sent 
to  China  in  18H1»  exceeded  the  value  of  our  total  annual  exports  to  that  country  for  the  years  pre- 
ceding 1806.  Next  to  cotton  goods,  our  leading  article  of  exportation  is  kerosene  oil,  but  in  addi- 
tion we  are  selling  increasing  quantities  of  iron  and  steel,  breadstuffs.  lumber,  and  general  manu- 
factures. Among  the  articles  which  we  import  from  China,  silk,  raw  and  manufactured,  holds 
first  place,  and  tea  occupies  the  second  position.  These  two  articles  comprise  over  half  the  total 
value  of  the  imports.  Raw  wool,  hides,  skins,  and  furs,  straw  braid,  and  a  variety  of  curios 
make  up  the  larger  share  of  the  other  articles  imported. 

The  rapidity  with  which  our  trade  in  China  is  growing  may  be  shown  by  a  few  comparisons. 
During  the  three  years  ending  in  1800  the  total  imports  of  Shanghai  increased  50  per  cent  and 
those  from  the  United  States  were  doubled.  Our  imports  of  Chinese  goods  direct  from  China 
(i.  e.,  exclusive  of  the  Hongkong  trade)  are  now  nearly  double  what  those  of  the  United  Kingdom 
arc.  Moreover,  the  Chinese  statistics  do  not  give  us  credit  for  all  the  trade  we  have  witn  the 
country.  Some  of  our  trade  is  handled  bv  way  of  Europe  and  credited  to  European  countries, 
while  another  large  share  goes  from  New  York'  by  way  of  the  Suez  Canal  to  Hongkong,  whence 
it  is  distributed  in  China.  It  appears  as  imports  into  Hongkong  and  as  exports  from  that 
city  to  China.  All  nations,  Iwth  oriental  and  western,  handle  more  or  less  of  their  trade 
with  China  through  Hongkong.  Apparently  the  trade  of  the  United  States  with  Hongkong 
direct  is  two-thirds  as  large  as  C real  Britain's  is.  A  French  commission  sent  out  to  China  in 
1805  to  study  the  trade  situation  added  03  per  cent  to  the  figures  of  American  trade  to  cover  the 
amount  that  entered  China  by  indirect  routes,  and  there  is  no  indication  that  any  important 
change  has  taken  place  since  then  in  the  routing  of  trade  such  as  would  have  changed  the  per- 
centage of  our  indirect  as  compared  with  our  direct  shipments. 

The  general  relation  of  an  isthmian  canal  to  our  trade  with  China  may  be  easily  and  briefly 
stated.  The  breadstuffs  and  lumber  which  we  export  across  the  Pacific  will  unquestionably  be 
sent  from  the  Pacific  coast.    The  same  will  la)  true  of  the  lighter  manufactures  of  high  value  per 
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hulk.  .Should  we  develop  any  considerable  trade  in  provisions,  the  main  source  will  be  cast  of  tho 
Rocky  Mountains.  The  iron  and  steel,  general  manufactures,  kerosene,  and  cotton  goods  will  be 
exported  from  the  eastern  and  southern  sections  of  our  country.  They  will  unquestionably  con- 
stitute canal  traffic,  and  their  sale  will  be  largely  facilitated  by  that  waterway. 

Our  kerosene  trade,  in  China  is  already  feeling  very  keenly  the  competition  of  Java  and 
Russia,  and  our  exporters  are  able  to  hold  their  trade  only  because  they  have  developed  unusually 
economical  means  of  transportation. 

Probftblj  our  exportation  of  cotton  goods  will  be  affected  more  favorably  by  the  canal  than 
will  any  other  class  of  goods  sent  to  China,  with  the  possible  exception  of  heavy  manufactures 
of  iron  and  steel.  It  is  estimated  that  70  per  cent  of  the  cottons  exported  from  this  country  to 
China  are  manufactured  in  the  Southern  States,  the  section  nearest  to  the  canal.  At  the  present 
time  four-fifths  of  these  exports  go  by  way  of  the  Suez  Canal,  the  other  fifth  being  sent  across  the 
continent,  largely  by  way  of  the  Canadian  Pacific  Railway.  Moreover,  the  foreign  destination  of 
these  goods  is  nearly  all  in  northern  China,  that  part  of  the  country  nearest  to  the  United  State* 
by  way  of  the  isthmian  canal  and  most  remote  from  us  bv  way  of  the  Suez.  Even  under  the 
present  unfavorable  conditions  of  competition  we  are  securing  control  of  the  larger  part  of  the 
cotton-goods  trade  of  northern  China.  During  the  past  decade  the  imports  of  cotton  goods 
into  that  section  from  England  and  Dutch  countries  declined  over  50  per  cent,  whereas  ours 
increased  400  per  cent  during  the  same  period.  With  tho  canal  to  assist  us  in  the  development 
of  this  trade,  it  seems  certain  that  we  can  not  only  control  the  business,  but  can  do  it  with  a  large 
margin  of  profit 

should  the  anticipated  industrial  development  of  China  occur,  will  the  country  become  inde- 
pendent of  foreign  trade*  Will  it  supply  its  own  needs?  Not  a  little  has  been  heard  regarding 
the  danger  of  Chinese  development  to  American  labor  and  American  industries.  The  fear  has 
no  basis  in  experience.  In  general  it  nmv  be  said  that  our  trade  is  greatest  with  those  countries 
whose  industrial  development  has  reached  the  highest  stage  of  evolution,  and  that  our  commerce 
increases  in  proportion  to  the  economic  progress  of  the  country  traded  with.  Japan  is  a  case  in 
point.  The  large  development  now  in  progress  in  that  Empire  is  being  accompanied  by  a  very 
rapid  growth  in  her  trade  with  the  United  State.-*.  The  same  is  true  in  a  less  degree  of  Chile, 
and  would  Is?  true  in  a  much  greater  degree  if  we  were  able  to  trade  with  Chile  under  favorable 
conditions  of  transportation. 

Industrial  development  and  economic  progress  arc  always  accompanied  by  an  increase  in 
wages  and  a  rise  in  the  standard  of  life.  If  foreign  nations  succeed  in  organizing  the  industrial 
forces  of  China,  they  will  also  succeed  in  greatly  multiplying  the  wants  of  the  people  and  laying 
tho  foundation  for  a  much  larger  trade  between  that  country  and  all  parts  of  the  world. 


CHAPTER  XIV. 


THE  CANAL   AND  THE  INDUSTRIES  AND  TRADE  OF  AUSTRALASIA. 

There  is  possibly  no  part  of  the  world  outside  of  Europe  and  the  United  States  that  has  a 
more  promising  commercial  future  than  Australia.  The  area  of  the  island  continent  of  Australia 
is  about  equal  to  that  of  the  United  States,  exclusive  of  Alaska  and  the  colonies,  each  having 
somewhat  less  thun  3,000,<kjo  square  miles  of  territory.  The  density  of  the  population  of  the 
two  countries  is,  however,  very  different,  for  in  1901  there  were  but  3,771,715  people  in  all  Aus- 
tralia, a  smaller  number  than  there  are  in  Illinois  or  Ohio,  not  to  mention  the  still  more  populous 
States  of  Pennsylvania  and  New  York.  In  spite  of  Its  small  population,  Australia  is  a  region 
having  an  enormous  commerce,  the  average  trade  per  capita  heing  one  hundred  times  that  of  the 
Chine.se  people.  This  enormous  trade  results  partly  from  the  nature  of  the  industries  of  the 
country,  ana  partly  from  the  character  of  the  population,  which  is  nearly  all  British.  The  people 
have  u  very  large  average  per  capita  wealth,  aim  their  .standard  of  living  is  high.  They  import 
large  quantities  of  manufacture*,  which  they  are  able  to  purchase  because  of  the  vigor  and  energy 
employed  in  the  development  of  the  abundant  natural  resources  of  the  virgin  continent. 

AUSTRALIAN  INDUSTRIES  REQUIRE  A  LARGE  FOREIGN  TRADE. 

The  rapid  development  of  the  natural  resources  of  Australia  could  not  take  place  without  an 
immense  foreign  trade.  The  chief  industries"  are  pastoral,  agricultural,  and  mineral,  all  of  which 
can  be  carried  on  with  a  comparatively  limited  supply  of  laoor.  The  vast  area  of  the  country 
and  the  fact  that  but  a  small  portion  of  the  territory  has  yet  been  occupied  make  certain  the 
continuance,  without  very  great  change,  of  the  present  industrial  conditions  of  the  country  for 
several  decades.    Although  the  country  possesses  liberal  stores  of  minerals  other  than  the 

Srccious  metals,  there  is  little  prospect  of  the  early  development  of  industries  upon  which  highly 
eveloped  manufactures  must  rest.  The  three  most  essential  requisites  to  diversified  manufac- 
tures are  cheap  labor,  cheap  and  abundant  coal  and  iron,  and  surplus  capital  seeking  investment. 
Although  Australia  has  coal  and  iron,  labor  and  capital  are  so  scarce  that  fuel  and  steel  must 
necessarily  lie  more  expensive  than  they  are  in  Kuropeand  the  United  States,  where  most  of  the 
world's  manufacturing  is  done  at  the  present  time.  For  some  time  to  come  the  profits  in  the 
pastoral  and  agricultural  industries,  and  in  the  mining  of  precious  metals,  will  continue  to  offer 
greater  inducement,  than  can  the  manufacturing  industries.  This  is  equivalent  to  saying  that 
Australia  will,  for  several  decades  at  lea*t,  continue  to  export  great  quantities  of  food  supplies 
and  raw  materials  in  exchange  for  manufactures. 

In  Australia's  total  foreign  commerce  of  over  (850,000,000  worth  of  goods  annually,  the 
United  States  has  a  large  and  rapidly  increasing  share.  The  development  of  our  manufactures 
will  require  constantly  larger  quantities  of  the  exports  of  Australia,  and  our  export  trade  to  that 
country  is  certain  to  lie  of  constantly  increasing  importance  to  us. 

THE  CANAL  ANI»  DISTANCES  TO  AUSTRALIA. 

The  distances  from  New  York  and  our  North  Atlantic  ports  to  Australia  by  way  of  the  Sue* 
Canal  and  by  wav  of  the  Cape  of  Good  Hope  are  practically  the  same;  consequently  all  our  direct 
commerce  with  Australia  moves  around  the  Cape.  In  the  tables  included  in  Chapter  XVII,  the 
distances  from  our  Atlantic  and  Gulf  ports  to  Australian  cities  by  way  of  the  Capo  of  Good  Hope 
route,  and  the  proposed  American  Canal  are  compared.  By  referring  to  the  table  it  will  In1  seen 
that  New  York  is  3.800  miles  nearer  Sydney  by  way  of  the  Panama  Canal  than  by  way  of  the 
route  followed  by  vessels  going  to  Sydney  by  way  of  the  Cape  of  Good  Hope.  Adelaide,  the 
most  westerly  port  of  the  indust  rially  important  part  of  Australia,  will  be  1,640  miles  nearer  New 
York  and  3. SOU  miles  nearer  New  Orleans  by  way  of  the  Nicaragua  Canal  than  by  Good  Hope. 

A  map''  accompanying  Chapter  XVII  shows  the  line  connecting  the  points  equidistant  from 
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Now  York  by  way  of  the  Nicaragua  and  Suez  routes,  and  it  will  bo  soon  that  the  lino  crosses  the 
western  part  of  Australia  and  touches  tho  continent  of  Asia  west  of  Hongkong."  Those  refer- 
ences to  distances  are  sufficient  to  show  that  tho  industrially  and  commercially  important  half  of 
Australia  will  be  brought  from  eight  to  fifteen  days  nearer  our  eastern  sou  board  by  the  con- 
struction of  an  isthmian  canal. 

The  tables  of  Chapter  XVII  show  that  tho  entire  continent  of  Australia  is  nearer  Liverpool 
by  way  of  the  Suez  Canal  than  it  will  be  by  way  of  tho  American  isthmian  route.  Attention 
may  he.  called  to  the.  fact,  however,  that  Sydney  will  be  only  367  miles  farther  from  Liverpool  by 
tho  Panama  route  than  by  the  Suez.  The  line  connecting  points  equidistant  from  Liverpool  by 
way  of  tho  two  routes  passes  between  New  Zealand  and  Australia  and  east  of  the  main  island  of 
Japan. 

Tho  Suez  route  to  Australia  is  shorter  for  Kuropean  commerce  than  is  the  Good  Hope  route, 
but  the  difference  is  not  enough  to  induce  slow  freight  steamers  to  use  the  canal,  the  tolls  of 
which  amount  to  about  $2  per  net  ton.  Rritish  measurement.''  Letters  received  from  European 
steamship  companies  show  that  about  the  only  steamers  Wtwoen  Europe  and  Australia  using  the 
canal  are  those  which  carry  passengers  and  mails.  The  slow-going  freighters  practically  all  go 
around  the  Cape.  As  compared  with  the  Good  Hope  route  between  Kurope  and  Australia,  the 
American  canal  lino  would  be  shorter.  The  east  coast  of  Australia  will  be  almost  equidistant 
from  Liverpool  by  the  easterly  and  westerly  canal  routes.  The  significance  of  this  is  enhanced 
by  the  fact  that  over  half  the  commerce  of  Australia  is  handled  at  Sydney,  which  port  is  made 
by  all  vessels,  whether  from  Kurope  or  from  tho  United  States.  These  references  to  distances, 
however,  are  not  intended  to  imply  that  distance  is  the  only  fact  determining  the  routes  taken 
by  vessels. 

GENERAL  OEOORAPHT  OF  AUSTRALIA. 

The  continent  of  Australia  is  situated  between  10  and  40-  south  latitude,  somewhat  over 
half  of  the  continent  being  south  of  the  Tropic  of  Capricorn.  The  island  is  regular  in  shape,  has 
a  coast  line  but  little  broken,  and  consist*  of  a  comparatively  narrow  rim  of  well-watered  and 
fertile  country,  within  which  is  a  vast  stretch  of  semmrid  and  arid  country,  much  of  which  has 
an  annual  rainfall  of  10  inches  or  less.  Almost  all  the  mountains  are  situated  near  the  coast,  the 
highest  ones  being  the  Australian  Alps,  which  run  parallel  to  the  eastern  and  southeastern  shore 
about  £ii>  to  75  miles  from  the  ocean.  The  average  height  of  this  range  is  1,500  feet,  the  peaks 
rising  to  5,000  and  ti,500  feet.  The  eastern  slopes  are  everywhere  well  watered,  and  this  portion 
of  Australia  is  the  most  fertile  and  thickly  settled  part  of  the  continent. 

The  western  slopes  of  these  mountains  are  very  gradual,  and  aro  drained  by  the  Murray  and 
Darling  riven  and  their  tributaries,  which  together  have  a  basin  as  large  as  that  of  the  St.  Ijiw- 
rence  or  the  Danube.  This  is  the  great  grazing  sta  tion  of  Australia.  Tho  eastern  and  southern 
sections  of  the  basin,  however,  have  a  rainfall  of  25  to  4G  inches,  and  arc  adapted  to  cereal 
agriculture. 

Tho  eastern  third  of  Australia  is  divided  into  throe  political  divisions,  Queensland  occupying 
the  northern  half  of  this  eastern  section.  South  of  Queensland  is  New  South  Wales.  l>olow  which 
is  Victoria.  The  most  populous  and  productive  parts  of  Australia  aro  New  South  Wales  and 
Victoria.  These  colonies  occupy  a  region  corresponding  in  latitude  to  that  of  the  United  States 
Iwtwcen  New  York  City  and  .Jacksonville.  South  Australia  consist*  of  the  central  thin!  of  Aus- 
tralia, west  of  which  is  the  great  tract  of  western  Australia.  Both  of  these  divisions  are  arid 
except  within  the  narrow  rim  near  the  ocean,  and  in  the  tropical  northern  sections  where  the 
trade  winds,  unolwtruetod  by  any  coastal  mountains,  give  tho  country  abundant  rainfull.  Rut 
little  of  the  tropical  section  of  Australia  has  as  yet  Wen  occupied  because  tho  British  colonists 
have  not  found  the  region  healthful. 

PASTORAL  AND  AGRICULTURAL  KKNOUHCm  * 

From  the  first  veers  of  its  settlement  Australia  has  been  celebrated  as  a  grazing  region. 
Everywhere,  with  the  exception  of  the  tropical  lowlands  and  the  interior  desert  sections,  the 
climate  is  favorable  to  sheep  and  cattle,  and  the  forage  is  abundant. 

The  most  important  grazing  district  of  Australia  is  the  large  interior  basin  of  the  Murray 
River  and  its  tributaries,  where  a  large  part  of  the  country  is  Liken  up  with  the  cattle  and  sheep 

"Had  the  line-  on  the  map  Is-en  draw  n  with  referent*  to  the  Panama  and  Suet  mates  the  location  of  the  linen 
would  have  been  somewhat  lint  m>t  jcnutly  different.  On  plate  "A  the  difference*  between  the  distance*  by  the 
Nicaragua  and  l'anarna  routes  are  stated. 

•>The  Hue*  toll  is  now  H.ftO  franc*  a  ton,  net  register,  Danube  measurement.  As  is  explained  in  Chapter  XXII. 
that  is  equal  to  about  92  a  too,  net  register.  Hritish  or  American  measurement. 

<■  See.  Plate  81. 
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ranches.  The  more  populous  sections  of  the  country  between  the.  Australian  Alps  and  the 
eastern  and  southern  coasts  are  changing  from  grazing  to  dairying,  Australia  having  become  an 
exporter  of  large  quantities  of  dairy  products. 

A  few  statistics  regarding  the  number  and  value  of  the  cattle  and  sheep  of  Australia  will 
serve  to  illustrate  the  importance  of  the  grazing  and  dairying  industries  of  the  country.  Despite 
several  years  of  drought,  during  the  period  since  1896,  there  were  7:2,000,000  sheep  in  Australia 
in  1901.  The  figures  for  the  United  States  for  that  year  were  59,756,000;  but  for  the  beginning 
of  1904  only  51,680,000.  New  South  Wales  alone  frequently  has  as  man}'  sheep  as  the  whole  of 
the  United  States.  The  Australian  wool  furnishes  one-fourth  of  the  world's  supply,  and  is  of 
the  finest  quality.  During  the  past  decade  it  has  been  worth  $120,000,000  per  annum  on  an 
average,  and  in  addition  to  this,  $80,000,000  have  been  annually  derived  from  the  meat  and  other 
animal  products.  This  total  of  $200,000,000  per  year  amounts  to  over  $50  for  each  person  in 
Australia. 

The  agricultural  industries  of  Australia  include  the  raising  of  grain,  the  growing  of  fruits, 
and  the  production  of  sugar.  The  grain-producing  districts  lie  on  both  sides  of  the  (Jordilleren 
Alps  in  New  South  Wales  and  in  Victoria  and  on  the  shores  of  Spencer  (iulf,  in  South  Australia. 

The  colony  of  Victoria,  whose  area  and  population  are  about  the  same  as  those  of  Nebraska, 
has  grown  a  maximum  wheat  crop  of  2o.0oo,o00  bushels  in  one  year.  This  was  in  1N98,  when 
half  as  many  bushels  were  raised  in  the  neighborhood  of  Spencer  Gulf,  South  Australia.  Aus- 
tralia can  not,  however,  be  regarded  as  a  very  favorable  wheat-growing  country,  because  of  the 
uncertainty  of  the  rainfall  in  many  parts  of  the  wheat-growing  sections.  Irrigation  is  being 
extensively  resorted  to,  and  it  will  doubtless  enable  tho  country  to  support  a  great  many  more 
cattle  and  sheep,  to  increase  the  annual  grain  production,  and  to  enlarge  the  acreage  of  its  fruit 
orchards. 

Horticulture  is  rapidly  developing  in  Australia.  The  lower  regions  of  the  subtropical  and 
tropical  districts  produce  the  fruits  usually  grown  in  the  climate  of  those  regions,  and  the  upland 
districts  of  the  more  southerly  and  temperate  colonies  are  adapted  to  the  production  of  grapes, 
apples,  pears,  plums,  and  similar  fruits.  In  the  Victorian  part  of  the  Murray  llivcr  Valley 
there  are  said  to  bo  forty  corporations  holding  concessions  aggregating  2,000,000  acres,  under 
which  they  are  developing  irrigation  projects,  mainly  for  the  purpose  of  growing  fruits.  In  the 
neighlsirhood  of  Wallaroo,  north  of  Adelaide,  there  is  an  irrigation  system  using  670  miles  of 
iron  and  steel  pipe,  by  which  water  is  distributed  to  places  25  to  75  miles  distant.  This  region 
produced  1,080,000  gallons  of  wine  in  1898.  The  exports  of  fruit  from  the  region  are  growing 
and  promise  to  constitute  an  important  industry. 

The  tropical  portion  of  Queensland  has  the  beginnings  of  what  will  doubtless  become  a  large 
sugar  industry.  The  yearly  crop  amounts  to  160,000  or  180,000  tons,  a  total  of  more  than  half 
the  average  annual  product  of  LouiMMUHU 

The  agricultural  resources  of  Australia  are  such  that  the  country  must  continue  to  be  an 
importnnt  exp>rtor  of  food  products  for  many  decades.  There  is,  and  will  long  continue  to  l>e, 
a  surplus  of  breadstuff*.  Wool,  meat,  hides,  and  dairy  products  will  long  be  produced  in  such 
abundance  as  to  necessitate  a  large  sale  of  them  abroad.  Other  promising  future  agricultural 
exports  are  wine,  tobacco, and  sugar.  One-fourth  of  the  world's  wool  is  now  grown  in  Australia. 
In  tho  future  we  shall  want  increasing  quantities  of  this  article  and  of  hides  and  skins. 

MINERAL  RESOURCES. 

The  mineral  industries"  of  Australia  rank  high  in  the  statistics,  Iwth  of  production  and  of 
foreign  commerce.  Gold,  silver,  copper,  and  coal  are  the  most  extensively  mined,  although  by 
no  means  tho  only  minerals  existing  in  the  country. 

The  annual  export  of  gold  from  Australia  is.  in  round  nuinls-rs,  $450,000,000.  The  industry 
has  pas.sed  the  uncertain  stage  of  placer  mining  and  now  consists  mainly  of  the  reduction  of 
quartz  ore.  Most  of  the  gold  fields  are  in  the  mountains  of  eastern  Australia,  but  quartz  reefs, 
situated  in  the  arid  plains  of  the  western  part  of  the  continent,  are  now  yielding  a  large  percentage 
of  tho  total  output.  These  mines  in  western  Australia  have  added  much  to  the  annual  production 
of  the  country. 

Australia  ranks  third  among  the  silver-producing  countries  of  tho  world,  being  outclassed 
only  by  the  United  States  and  Mexico.  Her  product  is  about  one-tenth  that  of  the  entire  world. 
The  mines  are  located  mainly  in  the  eastern  part  of  the  country. 

The  copper  mines  of  Australia  yielded  18,000  tons  of  the  metal  in  1898,  tho  product  having 
doubled  in  four  years.  Lead  and  tin  are  !x>th  exported,  and  various  other  metals  are  produced 
in  small  quantities. 
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In  Chapter  VI,  dealing  with  the  coal  supply  for  the  commerce  of  (he  Pacific,  the  coal  trade 
of  Australia  was  discussed  at  some  length.  The  field  from  which  the  present  supplies  are  mainly 
drawn  is  a  comparatively  small  one  ot  3,000  square  miles  in  area,  situated  close  l»y  the  city  of 
Newcastle,  62  miles  north  of  Sydney,  the  most  important  ix>rt  of  Australia,  There  are  other 
larger  fields  in  the  mountainous  sections  of  the  country,  of  which  use  will  be  made  as  the  demand 
for  fuel  increase*.  Tho  present  exportation  of  coal  from  Australia,  as  has  already  lioen  explained, 
is  facilitated  by  the  large  tonnage  of  vessels  leaving  tho  country  in  ballast.  This  explains  why 
the  western  part  of  the  United  States,  South  America,  Hawaii,  and  the  Philippines,  as  well  as 
the  East  Indies,  use  more  or  less  Australian  coal. 

The  value  of  the  minerals  exported  from  Australia  averages  $1ou,00O,<kmj  per  year,  more 
than  $25  for  each  person.  This  is  a  very  large  amount  of  trade  for  any  one  class  of  industries 
to  give  rise  to,  and  it  shows  the  great  productive  capabilities  of  the  Australians.  The  chief 
significance  to  the  United  States  of  this  great  Australian  mineral  industry  is  that  it  necessitate-, 
a  large  foreign  trade  in  mining  machinery  and  general  manufactures.  '  As  was  stated  at  the 
beginning  of  this  chapter,  the  industrial  conditions  of  Australia  are  not  such  as  to  make  profitable 
the  development  of  the  iron  industries,  and  of  the  manufactures  based  upon  crude  iron  and 
steel.  Consequently,  the  expensive  machinery  for  the  development  of  the  mines,  the  railway 
material,  and  the  manufactures  required  by  the  mining  population  must  be  imported.  .American 
manufacturers  have  been  especially  successful  in  making  mining  machinery,  and  their  products 
have  gone  all  over  the  world.  In  Chapter  IV,  on  the  Central  West,  the  experience  of  a  Chicago 
manufacturer  was  cited.  This,  and  numerous  other  firms  in  different  parts  of  the  United  States, 
now  have  a  large  foreign  trade  in  mining  machinery  in  many  sections  of  the  world. 

THE  CANAL,  AND  THE  COMMERCE  OF  AUSTRALIA  WITH  THE  UNITED  STATES. 

In  considering  the  foreign  trade  of  Australia,  the  fact  must  be  kept  in  mind  that  tho  statis- 
tics of  the  commerce  of  the  various  Australian  States  include,  not  only  the  trade  which  they  have 
with  countries  outside  of  Australia,  but  with  the  various  parts  of  Australia.  The  statement 
made  at  the  beginning  of  this  chapter  that  the  foreign  trade  or  Australia  amounted  to  $350,000,000 
per  annum — a  sum  equal  to  $100  per  capita — referred  only  to  the  trade  of  the  various  Australian 
States  with  countries  outside  of  Australia.    This  total  of  the  foreign  commerce  of  Australia 

Sjals  half  that  of  all  South  America,  and  is  as  large  as  our  foreign  trade  was  fifty  years  ago. 
e  per  capita  average  is  nearly  four  times  that  of  the  United  States  at  the  present  time.  There 
is,  moreover,  no  doubt  of  the  continuance  of  this  large  foreign  commerce.  The  nature  of  the 
industries  l>cing  such  that  a  heavy  foreign  trade  is  requisite  to  their  development,  the  fact  that  the 
various  Australian  Commonwealths  have  constructed  efficient  railway  systems,  which  are  being 
extended  as  necessity  requires,  the  industrial  aptitude  of  the  people — all  these  factors  combine  to 
assure  the  future  commercial  importance  of  Australia. 

Although  the  Australian  imports  are  increasing  rapidly,  our  share  in  those  imports  is  growing 
more  rapidly  than  their  total.  In  fact,  our  export  trade  into  Australia  is  increasing  faster  than 
that  to  any  other  country  except  those  of  eastern  Asia.  Between  1K90  and  1900  our  exports  to 
Europe  increased  52  per  cent,  those  to  South  America  one-half  of  1  per  cent,  while  our  exix>rts 
to  Oceania  increased  157  per  cent.  The  greater  pirt  of  this  commerce  with  Oceania  was  with  the 
continent  of  Australia,  in  every  State  of  which  the  use  of  our  manufactures  is  increasing.  New 
South  Wales,  for  instance,  during  the  last  decade  increased  its  total  trade  40  percent,  but  the 
imports  from  the  United  States  rose  184  per  cent  during  the  ten  years.  In  1900  our  total  exports 
to  Australia  were  valued  at  136,725, 7<>2;  in  1903  at  $32.510,118, 'whereas  in  1889  their  value  was 
$12,252,147.  Our  direct  imports  from  that  country  have  not  increased  since  1896.  It  is  probable, 
nevertheless,  that  we  are  using  a  larger  quantity  of  Australian  wool  than  wo  did  ten  years  ago. 
Most  of  this  wool,  however,  comes  to  us  by  way  of  Ixnidon,  and  appears  in  the  statistics  of  our 
trade  with  the  United  Kingdom.   We  are  now  sending  to  Australia  a  large  variety  of  commodities. 

■  The  preeminent  rank  of  the  city  of  Sydney  in  the  foreign  trade  of  Australia  is  a  fact  of  much 
significance  in  this  discussion.  Ninety -seven  per  cent  of  tho  trade  of  New  South  Wales  is  handled 
through  that  port,  and  nearly  one-half  of  the  total  commerce  of  the  Australian  States  with  nations 
outside  of  the  continent  of  Australia  is  carried  on  at  the  pirt  of  Sydney.  This  city  is  tho  com- 
mercial metropolis  of  Australia,  and  is  the  point  from  wliich  a  large  share  of  the  imports  from 
Atlantic  countries  is  distributed  throughout  Australia  and  the  adjacent  islands.  The  city  of 
Melbourne  is  another  distributing  point,  but  its  importance  has  declined  as  compared  with 
Sydnej',  because  of  the  greater  facilities  possessed  by  the  latter  port  for  the  transshipment  of 
commodities. 

The  fact  that  the  coasting  trade  of  Australia  centers  so  largely  in  Sydney  and  Melltoume  is 
interesting  in  this  connection,  because  those  ports  are  so  situated  that  they  will  be  brought  many 
days  nearer  to  the  eastern  half  of  the  United  States  by  the  construction  of  the  isthmian  canal. 
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The  influences  of  the  isthmian  canal  upon  our  Australian  commerce  will  affect  our  trade  in  a 
large  variety  of  commodities.  Our  growing  export**  of  iron  and  steel  manufactures  and  other 
heavy  articles  are  being  supplemented  by  an  increasing  exportation  of  lighter  commodities,  and 
when  the  canal  has  removed  our  present  handicap,  arising  from  the  disadvantage*  regarding  dis- 
tances which  we  at  present  have  in  competing  with  Europe,  our  commerce  with  Australia  will  be 
carried  on  under  much  more  favorable  conditions.  The  traffic  between  Australia  and  the  eastern 
and  southern  sections  of  the  United  States  by  way  of  the  canal  will  be  large,  unless  the  tolls  of  that 
waterway  should  l»e  placed  so  high  as  to  he  prohibitory.  In  Chapter  XjCII  the  question  of  tolls 
is  considered  at  length,  and  it  is  there  shown  that  a  toll  of  $1  per  vessel  ton  net  register  would 
not  restrict  the  use  of  the  canal  by  our  Australian  commerce.  The  maintenance  of  the  present 
Suez  Canal  tolls,  which  are  equivalent  to  $2  per  net  register  ton,  British  measurement,  and  the 
imposition  of  the  toll  of  t- 1  per  ton  or  less  for  the  use  of  the  American  canal  would  he  of  much 
assistance  to  the  American  waterway.  In  the  chapter  on  tolls  emphasis  is  laid  upon  the  necessity 
of  adopting  a  schedule  of  tolls  for  the  American  canal  that  will  not  prevent  its  being  used  by  the 
traffic  of  Australia  and  western  South  America. 

NEW  ZEALAND  AND  THE  CANAL. 

New  Zealand  is  almost  exactly  antipodal  to  the  United  Kingdom.  The  construction  of  a 
Panama  Canal  will  bring  Wellington  1,313  miles  nearer  Europe  by  that  route  than  by  the  Suez. 
That  city  will  be  2.522  miles  nearer  New  York  by  a  Panama  Canal  than  by  way  of  the  Straits  of 
Magellan. 

The  islands  of  New  Zealand"  bear  some  resemblance  to  the  United  Kingdom  in  shape,  area, 
and  climate.  Within  their  area  of  104,500  square  miles  there  arc  at  present  less  than  800,000 
people.    The  climate  is  admirably  adapted  to  raising  grain,  cattle,  and  sheep. 

The  chief  industry  of  the  islands  is  the  raising  of  sheep  and  the  exportation  of  mutton  and 
wool.  The  islands  now  have  20,000,000  sheep  and  the  annual  exports  of  mutton  to  the  United 
Kingdom  exceed  $10,000,000  in  value. 

The  mountains  of  New  Zealand,  like  those  of  Australia,  are  well  stocked  with  minerals.  The 
output  of  the  gold  mines  amounted  to  $8,600,000  in  1901.  Most  of  this,  however,  was  secured 
from  placer  mines,  although  the  working  of  the  quartz  deposits  has  been  begun.  The  mountain 
Streams  of  the  country  furnish  an  abundant  supply  of  water  power  for  mining  and  other  indus- 
trial purposes. 

Over  a  million  and  a  quarter  tons  of  coal  arc  annually  mined,  the  output  of  which  can  and 
will  he  increased  in  proportion  to  the  demand  for  fuel.  It  hardly  need  oe  said  that  the  iron 
deposits  of  New  Zealand  nave  not  yet  been  worked.  A  country  that  is  still  mainly  in  the  grazing 
stage  of  industry  is  several  decades  ahead  of  the  exploitation  of  its  iron  mines. 

The  mineral  resource  of  New  Zealand  which  is  of  interest  to  the  people  of  the  United  States 
is  the  kauri  gum,  from  which  varnish  is  made.  This  gum  is  a  fossil  resin  dug  up  from  the  sites 
of  old  forests,  and  the  supply,  it  is  said,  is  sufficient  to  last  for  several  decades.  On  an  average 
nearly  10,000  tons  of  this  gum,  valued  at  $3,000,000,  arc  exported,  and  u  large  part  of  it  comes 
to  the  United  States. 

The  commerce  of  New  Zealand  is  larger  per  capita  than  that  of  Australia,  being  over  $120 

Ecr  person.  The  total  commerce,  with  a  value  of  over  $100,000,000  per  year,  is  mainly  controlled 
y  (.treat  Britain,  but  the  United  States  has  a  respectable  and  increasing  share  of  the  trade. 
During  the  nine  years  ending  in  ls',18  our  trade  with  New  Zealand  increased  10K  per  cent,  our 
total  trade  in  1898  amounting  to  about  $7,000,000.  In  1901  the  value  was  $9,500,000,  a  gain  of 
36  per  cent  over  1898. 

New  Zealand  has  good  shipping  facilities  for  foreign  trade,  the  Government  is  developing 
the  railway  system  rapidly,  ana  the  natural  resources  of  the  country  may  be  expected  to  con- 
tribute increasing  quantities  to  international  trade.  There  is  no  more  probability  of  the  develop- 
ment of  manufactures  in  New  Zealand  than  in  Australia.  The  islands  will  continue  to  export 
food  products  and  raw  materials  in  exchange  for  manufactures. 

The  opening  of  the  Panama  Canal  will  nring  the  city  of  New  York  5,541  miles  nearer  to  New 
Zealand  than  it  is  by  the  Good  Hope  and  Australia  route,  and  the  distances  between  the  Eastern 
cities  of  the  United  States  and  that  eountry  will  be  from  2.5(H)  to  3,500  miles  shorter  than  by 
way  of  the  Strait*  of  Magellan.  Seven-eighths  of  our  exports  to  New  Zealand  are  sent  from  the 
Atlantic  coast.  These  exports  include  mineral  oils,  tobacco,  machinery,  hardware,  wire  and  wire 
nails,  carriages,  carriago  materials,  patent  medicines,  and  hoota  and  shoes.  The  volume  and 
variety  of  our  present  commerce  carried  on  by  the  circuitous  route  around  Africa  is  evidence 
that  the  opening  of  the  American  canal  will  have  important  effects  upon  our  New  Zealand  trade. 
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Chapter  XV. 

THE  CANAL  AND  THE  PHILIPPINES  AND  HAWAII. 

I.  THE  PHILIPPINES." 

« 

Our  present  commerce  with  the  Philippines  is  carried  on  mainly  by  the  Suez  Canal  route  and 
f  requently  by  way  of  some  European  port.  A  minor  but  increasing  snare  of  the  trade  is  shipped 
through  our  west-coast  ports  and  across  the  Pacific  Ocean  to  Hongkong.  A  glance  at  Plate  86, 
accompanying  Chapter  XVII,  will  show  that  the  line  connecting  points  equally  distant  from  New 
York  City  by  wav  of  the  Suez  Canal,  and  the  route  by  the  American  isthmus,  runs  somewhat  to 
the  west  of  the  Philippine  Islands,  indicating  that  the}'  are  slightly  nearer  New  York  by  way  of 
the  Panama  (.'anal  than  the  Suez  route.  The  difference  in  distance  by  the  easterly  and  westerly 
canal  lines  will,  however,  be  slight,  and  the  Philippine  Islands,  as  well  as  Malaysia  generally,  will 
constitute  a  section  whose  commerce  with  North  Atlantic  countries  will  be  divided  between  the 
American  and  Suez  canals. 

Tilt:  IteooBAPHY  AMI  INOCBTRIKK  OF  THE  1'HH.IPPINEH. 

The  information  concerning  the  geography  of  the  Philippines  is  scanty  and  must  necessarily 
be  VOTV  incomplete  until  the  islands  can  be  surveyed.  The  location  of  the  "Philippines  is  between 
5°  and  2>P  north  latitude,  their  latitude  being  that  of  the  Guianas  and  Haiti.  Their  climate  is 
tropical  and  humid,  and,  being  situated  with  a  general  north-and-south  trend  in  the  latitude  of 
tho  trade  winds  and  monsoons,  both  the  eastern  and  western  slopes  of  the  islands  have  alternate 
rainy  nnd  dry  seasons. 

The  area  of  the  islands  is  estimated  to  be  about  115,000  square  miles  and  tho  population  to 
be  7,635,426.    Over  one-half  of  the  people  live  on  tho  island  of  Luzon. 

The  resources  of  the  Philippines  are  agricultural,  forest,  and  mineral.  Concerning  tho 
agricultural  conditions  of  tho  islands,  information  is  fairly  satisfactory.  The  forest  resources 
are  known  to  bo  varied  and  abundant,  and  it  is  supposed  that  the  mineral  deposits  arc  important. 
There  is,  however,  very  little  authentic  information  at  hand  regarding  the  mineral  wealth  of  the 
country.  The  industrial  conditions  of  the  Philippines  aro  in  an  extremely  backward  and  unde- 
veloped condition,  the  islands  being  at  the  time  of  the  American  occupation  practically  without 
highways.  Only  one  short  railroad  has  .vet  been  built,  and  tho  industries  aro  still  in  an  unor- 
ganized state. 

At  the  present  time  the  agricultural  product  of  most  commercial  importance  is  hemp,  the 
exports  of  which  in  190$  were  valued  at  $19,890,610.  The  production  and  exportation  of  this 
article  are  rapidly  increasing  with  the  growth  in  tho  demand  for  it  in  the  United  States  and 
other  agricultural  countries.  Some  of  it  is  used  for  cordage,  but  much  more  is  used  as  binder 
twine.  The  principal  competitor  of  Manila  hemp  is  that  from  Yucatan,  sisal  hemp,  the  quality 
of  which  is  much  inferior.  The  plant  from  which  the  fiber  is  taken  is  grown  in  the  shade  of 
half-cleared  woods,  and  its  cultivation  requires  very  little  intelligence  and  only  a  moderate 
amount  of  diligence  and  thrift  on  the  part  of  the  producer. 

Before  the  insurrection  the  most  valuable  export  from  the  Philippines  was  sugar,  of  which 
$10,368,000  worth  was  exported  in  1898.  The  exports  in  1SW0  amounted  to  about  $3,022,000. 
Sugar  can  be  produced  in  large  quantity  in  (be  Philippine  Islands,  and  with  the  investment  of 
capital,  in  the  exploitation  of  the  resources  of  the  islands,  will  probably  rise  in  the  list  of  Philippine 
industries. 

Like  the  islands  of  the  West  Indies,  the  Philippines  produce  tobacco  abundantly,  the  soil 
and  climate  of  the  northern  provinces  of  Luzon  being  adapted  to  its  culture.  The  quality  is  said 
to  be  fairly  good.    The  home  consumption  of  tobacco  is  large,  and  considerable  quantities  Imth 

•  Consult  Hate  83  in  connection  with  this  chapter. 

SOS 
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of  manufactured  and  leaf  tobacco  are  exported.  Most  of  the  unmanufactured  article  is  sent  to 
.Spain.  The  other  important  article  of  export  from  the  Philippine*  at  the  present  time  is  copra, 
the  dried  meat  of  the  cocoanut.  The  cocoanut  palm  grows  in  many  parts  of  the  island,  and  might 
he  made  to  contribute  much  more  largely  to  the  wealth  of  the  islands  than  it  does  at  the  present 
time. 

Next  to  the  cotton  manufactures  the  most  Important  article  of  importation  into  the  Philip- 
pine Islands  is  rice.  This  important  article  of  food  might  all  be  grown  in  the  islands,  and  a  sur- 
plus might  be  exported  if  the  industry  were  properly  organized.  The  indifferent  agriculture  of 
the  Philippines  was  largely  devoted  to  the  growing  of  rice,  until  the  production  and  exportation 
of  sugar  became  more  profitable.  Whether  it  is  possible  to  apply  capitalistic  organization  to  the 
production  of  rice  is  not  altogether  certain.  In  all  probability  the  organizers  of  the  industry 
would  he  obliged  to  use  coolies  for  a  part  of  their  labor  force. 

One  of  the  early  natural  resources  of  the  islands  to  be  draw  n  upon  will  be  the  forests.  Nearly 
all  of  the  forest  lands  belong  to  the  Government,  and  concessions  for  the  cutting  of  timlier  are 
now  being  granted.  The  variety  of  hard  woods  is  large;  seventeen  valuable  dyewoods  are  known 
to  exist,  and  gutta-percha,  camphor,  and  other  gum  trees  may  be  included  among  the  important 
timbers. 

While  but  little  can  be  confidently  asserted  regarding  the  mineral  resources  of  the  Philip 
pines,  it  is  supposed  that  there  are  large  deposits  of  gold,  copper,  and  iron.  The  mining  of  gold 
is  now  being  carried  on  to  a  slight  extent.  The  development  of  both  gold  and  copper  resources, 
however,  must  be  delayed  until  machinery  can  be  introduced  and  the  enterprise  organized  in  an 
efficient  manner.  The  working  of  iron  mines  must  neeessarilv  be  deferred  until  there  is  a  good 
supply  of  cheap  fuel.  Lignite  has  been  found  upon  several  of  the  islands,  and  the  quality  is  such 
that  it  can  lie  used  for  locomotives  and  on  steamers.  Some  of  these  lignite  deposits  are  near  the 
seashore  and  can  be  readily  worked.  At  the  present  time,  however,  the  entire  coal  supply  is 
imported. 

In  considering  the  industrial  resources  of  the  Philippines  and  their  probable  future  develop- 
ment, one  of  the  most  important  considerations  is  the  labor  supply.  Whether  the  present  inhabit- 
ants of  the  Philippine  Islandscan  lie  successfully  organized  in  industrial  undertakings  is  uncertain. 
It  is  probable,  however,  that  education  and  training  in  industry  may  make  of  them  a  valuable 
and  reliable  labor  supply-  It  is  possible  that  more  or  less  use  must  In-  made  of  coolie  labor. 
The  near-by  continent  of  Asia  can  furnish  an  unlimited  supply  of  efficient  labor,  but  whether 
the  Asiatic  labor  supply  should  be  drawn  upon  or  not  raises  a  social  as  well  as  an  industrial 
question. 

THE  COMMERCE  OF  THE  PHILIPPINES. 


Having  acquired  political  control  of  the  Philippine  Island.-,,  their  foreign  trade  liecomes  of 
additional  importance  to  the  United  States.  In  order  to  present  the  information  regarding  the 
Philippine  trade  completely  and  definitely,  the  following  table*  have  been  prepared.  The  imports 
and  exports  of  the  islands  are  shown  by  countries  and  by  articles  for  the  years  lstf3  and  1900. 
The  imports  and  exports  for  the  year  ending  June  Hu,  1900,  are  shown  in  a  separate  table.  The 
figures  for  1!MM>  are  taken  from  the  Monthly  Summary  of  Commerce  of  Philippine  Islands, 
United  States  War  Department,  Division  of  Insular  Affairs.  The  figures  for  previous  years  are 
from  Bulletin  No.  14.  United  State*  Department  of  Agriculture.  Section  of  Foreign  Markets." 

TaHI.K  Xo.  I.  -  lin/xnlf  >i(  PhilipfHiir  ItinmU  lit/  urtirUs,  rttlrnihtr  JMB?  IMS  unit  Juntl  yrtir  IStM. 


Artlcle- 


Cotton  luunuhiiiurai  

Bice  

Iron  and  »t*ol  mamifarlurva. 

Mull  lUiuont  and  elder  

nu-mieaU  .  

(ila«*  and  ul  ii--  u  jirt-  

opium  

Opal  

Patior.  and  maniilaemrvv . 

Silk  miiai:.'.ii  n.r.'.  

Floor  

Wines  

Distilled  llquura  


Calendar 
year  MB. 

|A,  K6S.OO0 
tBH.OOO 
B7I.000 

lns.oeo 


174,  «D 


;T',,iii 

Vi7,.ll> 
•06,000  1 
l.  MO, (SB 
17*,  U» 


Klseal  year 
l»0 


S,.  if.'. 

3.113. 

T1S, 

re*, 

MS. 

at. 
««. 
*u. 
*a. 
m. 

MJ. 
W0. 


Art  let.-*, 


Vin*Uiblin  

Wood.  and  niatiularture*  

FUx,  betnp,  and  Jnte  m»iiiifar-iure« 

pork,  nun  in.  lard  .   

Mineral  oil*  .  

Hoot*  and  ih™-,  

Woolen*  

Karl  hen  wan-  and  e  It  I  ha. .  .1  

Olive  oil  

All  nttier article*  


Total. 


Calendar 
year  1B9S. 

FLtral  rear 
1100. 

flxt.OOO 

tS4a.ro> 

ift.oou 

«w.<eo 

NMH 

ITS, 000 

IWi.OOO 

l,(Ht,(M0 

l«l.  DUO 

1JU.OTI 

i4».roi 

-ii\uoo 

i;».ro> 

2liono 

132.  OUU 

114.000 

47.000 

J.JJK.WO 

1,1140  mm 

IS.Wfl.OUO 

'1D.M7.0U0 

'  A  rvvi-i. •■)  of  these  table*  10  ditte  liy  «D.l»littitimr  1903  fur  IKK)  would  he  mude  it  tin-  author  hail  the  time  at  his 
command.  It  is  believed  that  the  vulue  of  the  tables  and  the  dim-union  of  them  warrants  their  retention  in  the 
report. 


8.  Doc.  222,  58-2  :«) 
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Table  No.  LL — Import*  of  Philippine  Jrlandt  >•;>  iMKHMf  tUMtfitt,  1SS.1  >iud  1900. 


Cinmcrii-' 


chim,  liii  iuiliiu:  HntiKkxtiK  «n<l  In<l»-Clilnii 
I'nlted  Kingdom  —  

SlMlltl 

i'ntt«Hi  s«tw^. IV. '.!!*!!!*!  i !. ..! 

( irri.  inn  v  

France  

Juiatn  

All  uttier  countrtt*  

Total  ,  


CalrmUr 

y»r  IW3. 

I2.TM.000 
4.247.0(0 
5,104.000 
«».UU0 
1.  W*.  000 
477.000 
1*3. 0W 
KB.  000 



•  ii  .. 

2.OM.000 
l.&M.OOO 

i.jio.ooo 
1-.-  .1. 

2fc».0» 
2.743.0W 

1VW0.0IW 

■a,  am.  on 

Tabi.h  No.  III. — Erporttof  Phihppitte  I  eland*  by  leading  arlirlet,  cntrndnr  year  ISM  and Jural  year  l.'iOO. 


Article*. 

iwo. 

Itunatitv. 

Vh>«ntltj\ 

l>..ll»r.. 

Found*. 

57S.U7.UU0 
W.KS.000 

7,697,000 
10,*i».OU) 
414.000 
Ml.  000 
1,463.000 

/WikJj. 
1T&.47S 
173.CSO.UOU 
»1.7W,6» 

11.3*1.000 

1.UZZ.0U0 

i.nw.ooo 
i.3ta,oao 

■■■■"I 

».«87.0O0 

14.010.  U« 

■Tom 

Table  No.  IV. — Erport*  of  Philippine  lelandt  by  trading  nntntrie*. 


Average  lor 
1IKK-1AWS      Ftucil  ycmt 
(calendar  1000. 
>•«•«). 


I'niled  Ki  nudum  

China,  Including  French  Iwlo-rhlnn  am)  Hongkong. 

I'nltea  Statea  

Fiance  

Spain    

Japan  ■ 

'  ■•  rman  >   

uther  rountriea  


Total 


.II.OtKI 

v*..m> 

.1  1V..UIU 

till-.,  urn 
Ml,  i  Ml 

1. 006. 000 


K?-T.n>l 
4.41fi,00O 
,«N 

1.3K!.n» 
1.2.W.0U0 

).««  ■•<> 

97.000 
J.  110.000 


•it  4*.!.  000  19.7M.I 


Table  No.  V. — Import*  and  export*  of  merrhanduv,  Philippine  Jtlandt,  year  ended  June  SO,  1900. 


Connlrlo 


Intted  Hullo  

I'lilleii  Kingdom  .. 

Spain  

France  

Ocmianjr  

Jupan  

dllllM  

H'li.-  

Hrlti.h  Eut  Indira  . 
other  cmintrlea  


T.ital  . 


Import*. 

F.I  porta. 

«,S.VI.4i» 
1.941,422 
2,0112,530 

41V  299 
l.laW.SM 

25*.  4M 

ytno.aa 
•i.tM.ex 

2,21)1,914 
1,. 524,  MO 

M.v*:.i«o 

<i,  227, 259 
1,-iSi.  475 
1 .  M  »» 
1.397.44K 
1,032.4*3 
1,4.5*.  729 
J.'.v.  |.> 

:<*  iti> 
1.I49.5M 

J0.M7, 1«7 

1».  751.06* 

One-half  of  the  imports  into  the  Philippine  Islands,  as  is  shown  by  Table  No.  I,  consists  of 
cotton  manufactures  and  rice.  Among  other  important  articles  are  iron  and  steel  manufactures, 
liquors,  and  chemicals.  By  comparing  the  trade  of  the  vear  with  that  of  1!HK»  several  impor- 
tant changes  will  lie  seen  to  have  taken  place  in  the  Philippine  trade.  During  both  years  cotton 
manufactures  held  first  place,  hut  the  importation  of  rice  is  shown  to  have  increased  nearly  five- 
fold. The  importation  of  mineral  oils  has  fallen  off  very  greatly,  and  the  same  is  true  of  wines. 
The  decrease!  purchases  of  wines,  however,  arc  largely  offset  by  the  increased  importation  of 
distilled  and  malt  liquors.  On  the  whole,  the  trade  shows  a  rather  large  growth  in  view  of  the 
insurrection.    There  isageneral  tendency  toward  a  larger  purchase  of  manufactured  commodities. 

An  examination  of  Table  No.  II  shows  that  important  changes  are  taking  place  in  the 
distribution  of  the  Philippine  purchases  among  foreign  countries.    As  might  be  expected,  the 
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transfer  of  the  islands  from  Spain  to  the  L'nited  State*,  and  the  abolition  of  the  preferential  Liu  ills 
maintained  by  Spain,  have  resulted  in  a  great  decrease  in  her  trade  with  the  Philippines.  Our 
exports  to  those  islands  are  shown  to  be  increasing."  The  exports  from  the  L'nited  Kingdom  to 
tho  Philippines  appear  to  be  declining,  while  those  from  China  and  Hongkong  appear  to  be 
increasing.  The  trade  of  Hongkong,  however,  is  only  that  of  a  distributing  center,  and  the 
increase  in  its  exports  to  the  Philippines  means  only  that  the  United  Kingdom,  the  United  States, 
and  other  countries  are  settling  greater  quantities  of  commodities  to  Hongkong  for  distribution 
in  the  Philippines  and  elsewhere. 

In  the  exports  of  the  Philippine  Islands  the  hemp  now  has  first  place,  although  in  1893  the 
value  of  the  sugar  exports  was  50  per  cent  more  thnn  that  of  hemp.  The  war  with  Spain  and 
the  subsequent  insurrection  have  greatly  interfered  with  the  sugar  production.  The  exportation 
of  hemp,  cocoanut  products,  and  tobacco  seems  to  have  been  less  interfered  with.*  The  consump- 
tion of  hemp  is  increasing  so  fast  that  the  exportation  of  this  commodity  from  the  Philippines 
must  unquestionably  increase  rapidly  in  the  future.  It  is  prol>ablo  also  that  improved  machin- 
ery will  no  introduced  for  the  manufacture  of  sugar  and  that  some  of  the  plantations,  at  least, 
will  be  organized  in  accordance  with  efficient  modern  methods.  At  the  present  time,  the  sugar 
exports  consist  of  a  very  crude  unrefined  product,  most  of  which  in  sold  in  Asiatic  countries. 
Table  No.  IV,  giving  the  destination  of  the  foreign  exports,  shows  that  Great  Britain  and  the 
continent  of  Asia  received  over  half  of  the  total  in  1900.  Here  again  the  trade  of  Great  Britain 
and  the  United  States  seems  to  have  fallen  off,  and  that  of  Hongkong  and  China  to  have  greatly 
increased.  This  is  obviouslv  due  to  the  fact  that  Hongkong  is  credited  with  trade  that  is  merely 
transshipped  at  that  port.  The  exports  from  Spain  to  the  Philippines  have  fallen  off,  as  might 
have  been  expected.  The  influence  of  the  Phibppino  insurrection  upon  the  total  exports  of  the 
islands  and  upon  their  export  trade  to  the  United  States  in  1900  is  clearly  indicated  by  Table 
No.  IV. 

The  imports  into  the  Philippine  Islands  from  the  United  States  in  1900  constituted  but  a  small 
portion  of  the  purchases  by  the  people  of  those  islands.  The  total  value  of  our  exports  to  those 
islands  were,  however,  increasing,  the  goods  exported  directly  from  the  United  States  amounting 
to  $1,655,469  during  the  year  ended  June  30,  1900.  During  the  five  years  1892-1896,  when  our 
trade  relations  were  normal,  our  exports  to  the  islands  averaged  only  $135,228  per  annum. 

What  are  the  chances  for  our  developing  a  large  export  trade  to  the  Philippine  Islands?  Is 
it  probable  that  the  Filipinos  will  largely  increase  their  total  imports,  and  if  thev  do,  will  a 
larger  share  of  the  total  be  supplied  by  the  United  States?  What  has  happened  since  1800  is 
certainly  encouraging.  What  the  future  growth  of  our  Philippine  trade  shall  be  will  depend 
more  upon  the  facilities  for  shipment  than  the  cost  of  production  in  this  country  as  compared 
with  cost  of  production  in  Europe.  At  the  present  time  Great  Britain  and  Germany  control  the 
larger  share  of  the  Philippine  trade,  but  it  would  seem  that  in  the  future  the  heavier  iron  and 
steel  manufactures,  as  well  as  the  electrical  machinery,  tools,  bicycles,  sewing  machines,  and 
similar  articles,  will  l>e  purchased  in  considerable  and  in  increasing  quantities  from  this  country. 
Our  ability  to  sell  cotton  goods  extensively  in  Manchuria  would  indicate  that  we  can  compete 
with  Europe  in  supplying  the  Filipinos  with  those  goods.  The  growing  demand  for  flour,  pro- 
visions, and  dai  ry  products  will  be  supplied  by  the  United  States  if  shipping  facilities  are  favora- 
ble. At  the  present  time  the  petroleum  used  by  the  Filipinos  is  supplied  mainly  by  Russia,  but 
the  opening  of  the  canal  and  the  establishment  of  hotter  shipping  facilities,  l>etween  the  eastern 
part  of  the  United  States  and  the  Orient,  will  enable  the  American  exporters  of  oil  to  control  at 
least  a  part  of  this  trade. 

The  opening  of  the  canal  will  not  greatly  reduce  the  distances  from  our  Atlantic  seaboard  to 
the  Philippine  Islands,  but  it  will  give  us  another  route  to  the  East,  and  one  that  will  probably 
be  more  economical.  One  of  the  consequences  of  the  canal  will  be  a  larger  commercial  inter- 
course between  the  United  States  and  oriental  countries  generally,  and  this  will  be  accompanied 
by  better  facilities  for  trading  with  all  oriental  countries,  the  Philippines  included.  At  tho 
present  timo  the  European  exporters  have  more  favorable  facilities  for  snipping  to  the  Philippines 
and  other  points  in  the  East  than  Americans  have. 

LOCATION  OK  TMK  Pill MPPINKW  WITH  ItEFKHKXrK  TO  T1UOK  IUXTES  FROM  THE  CNITKlt  STATHM. 

Present  conditions  make  Hongkong  the  point  from  wlpch  the  imports  into  the  Philippine 
Islands  are  distributed,  and  is  the  point  from  which  a  large  part  of  the  exports  is  despatched  to 
North  Atlantic  countries.  At  the  present  time  the  trade  of  the  Philippines  is  not  large  enough  to 
cause  many  vessels  outbound  from  Europe  for  Hongkong.  Shanghai,  and  .Japanese  ports  to  make 


"Our  export*  to  the  Philippines  in  1901  amounted  to  $4,014,  ISO,  in  11*02  to  »o,251,8417,  ami  in  1003  to  H,02*,«77. 
During  these  year*  our  import*  were  for  1901,  (4,430,912;  1902,  $rt,(U2,700.  and  1903,  91 1,372,0*4. 

'■In  1902  the  total  exports  of  the  Philippines  amounted  to  $28,071,904,  of  which  hemp  rompriwsl  $19,290,010,  iir 
67  per  cent    Sugar  eutustituted  12  \tvr  cent,  cigars  7  per  cent,  copra  9  per  cent,  and  miscellaneous  article*  5  i*-r  cent. 
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the  lie  tour  required  in  order  to  nil  ut  Manila.  Moreover,  the  wliarves  will  not  now  accommodate 
large  ships,  and  nearly  all  the  traffic  has  to  lie  handled  by  lighters.  The  improvements  in  progress 
in  the  harbor  will  remove  this  obstacle,  and  it  is  prolmhle  that  as  the  total  t  rade  of  Manila  increases, 
the  inducement*  for  making  the  citv  a  port  of  call  will  become  sufficient  to  cause  a  Inrge  share  of 
the  Manila  trade  to  be  handled  at  that  port,  instead  of  licing  transshipped  at  Hongkong. 

The  location  of  Manila  and  the  1'hilippine.s  with  reference  to  trade  routes  from  New  York  by 
way  of  the  Panama  Canal  is  shown  by  the  following  table.  In  Chapter  XVII  the  length  of 
routes  from  Europe  and  the  I'nited  States  to  the  Philippines  is  discussed  more  in  detail. 


mm. 

1.  New  Yurie  to  Manila  via  Panama,  San  Franciw.ni,  Limit  Circle,  and  Yokohama   11,585 

2.  New  York  to  Manila  via  Panama,  Honolulu,  and  Uuam   .    11,728 

3.  New  York  to  Manila  via  Panama,  San  Francisco,  Yokohama,  Shanghai,  and  Hongkong   12,372 

4.  New  York  to  Manila  via  Panama,  Honolulu,  Yokohama.  Shanghai,  ami  Hongkong    12,  823 

5.  New  York  to  Hongkong  via  Panama,  Honolulu,  (iuam,  and  Manila   12,357 

tl.  New  York  to  Hongkong  via  Panama,  San  Fruncixco,  Yokohama,  au<!  Shanghai   11,  744 

7.  New  York  to  Shanghai  via  Panama,  San  Francisco,  and  Yokohama   10, 8K3 

8,  New  York  to  Shanghai  via  Panama,  Honolulu,  Guam,  and  Manilu.t   12,064 


The  distance  from  New  York  to  Hongkong  and  Shanghai  i  compare  routes  5,  6,  7,  and  8)  an1 
respectively  (513  and  2,081  miles  shorter  by  way  of  the  northerly  route  and  Japan  than  by  the 
southerly  route  nnd  the  Philippines.  The  distance  from  New  York  to  Manila  is  shorter  by  way 
of  San  Francisco  and  .Input  (routes  1  and  2)  than  by  Honolulu  and  Guam.  In  Honolulu, 
moreover,  the  price  of  coal  is  higher  than  in  San  Francisco.  Coal  is  also  dearer  in  Uuam  than 
in  Yokohama.  San  Francisco  and  Yokohama  also  have  more  freight  to  offer  than  Honolulu 
and  Guam  have  The  price  of  coal  will  always  be  high  at  Guam,  because  the  island  will  not 
l>e  an  exporting  point.  Vessels  engaged  in  the  commerce  between  America,  Asia,  and  the  Phil- 
ippines will  tend  to  take  the  northern  route  to  get  Japanese  coal  and  freight. 

IT,  THE  HAWAIIAN  IMJUiDS, 
SOU.  AND  CI.IMATX  OF  TIIK  HAWAIIAN  IM.ANfta. 

The  Hawaiian  Islands  have  a  fertile  soil  in  the  limited  ureas  where  cultivation  is  possible. 
The  islands  being  situated  in  midocean  between  1!»  and  23  north  latitude,  the  northeast  trade 
winds  blow  over  them  during  the  greater  part  of  the  year,  und  the  eastern  side  of  the  islands  is 
copiously  watered,  but  on  the  opposite  slopes  the  rainfall  u  much  less  and  irrigation  is  necessarv 
to  agriculture.  The  leeward  side  of  the  islands,  moreover,  is  calmer  and  warmer  than  the  wind- 
ward side.  The  islands  are  volcanic,  hilly,  and  well  drained,  and  hence  not  malarial.  In  most 
purls  of  the  islands  the  climate  is  not  especially  enervating,  and  Europeans,  as  well  as  Japanese 
and  Chinese,  tind  sustuined  effort  to  be  possible.  The  islands  are  of  small  area  and  very  moun- 
tainous, nnd  the  foreign  immigrant  has  a  large  range  of  choice  as  regards  climate. 

The  Hawaiian  group  consists  principallv  of  seven  islands,  having  a  total  area  of  6,449  square 
miles.  The  largest  island  of  the  group  is  Hawaii,  although  Oahu,  upon  which  the  citj'  of  Hono- 
lulu is  located,  is  the  most  populous  one.  Although  the  Hawaiian  Islands  have  nearly  twice  the 
area  of  Porto  Kico,  their  population  is  only  one-sixth  as  great.  According  to  the  census  taken 
by  the  United  States  Government  in  the  inhabitants  of  the  islands  number  154,000,  the 

increase  f rom  1896  having  lieen  44,981,  which  was  over  41  per  cent  This  very  rapid  growth  in 
population  was  due  to  the  sudden  expansion  of  business  resulting  from  the  annexation  of  the 
islands  to  the  Cuited  States. 

By  the  census  of  1H96  the  population  numbered  109,090,  and  of  this  total  31,010  were 
natives,  8,485  half-castes,  21, oil)  Chinese,  24,407  Japanese,  15,191  Portuguese,  3,OK6  Americans, 
2,250  British,  the  rest  of  the  population  being  made  up  of  Germans,  Norwegians-,  French,  and 
Polynesians.  The  immigrants  into  the  islands  from  the  United  States  comprise  a  comparatively 
small  share  of  the  total  population.  They  have,  however,  the  industrial  and  political  control  of 
the  islands.  The  laboring  classes  consist  largely  of  Japanese  and  Chinese.  In  1900  there  were 
25,742  Chinese  in  the  islands,  and  al>out  6.000  of  them  were  employed  on  the  sugar  plantations. 
The  Japanese  numbered  58,000,  and  about  26.100  of  them  were  employed  on  the  sugar  planta- 
tions. Nearly  five-sevenths  of  the  plantation  laborers  consist  of  Japanese.  By  1IHH)  the  native 
Hawaiian*  had  decreased  to  29,834  and  the  half-castes  to  7,835.  The  white  population  is  increas- 
ing, its  total  number  in  1900  being  28,553,  but  the  most  rapid  gains  have  been  made  by  the 
Japanese,  who  numbered  58,500  in  1900. 

TIIK   klXM'HCKS  OK  THE   HAWAIIAN   IK  LA  SDH. 

The  resources  of  Hawaii  are  almost  exclusively  agricultural.  There  are  no  minerals  of  con- 
sei|iience  and  manufactures  are  and  will  always  be  insignificant. 

The  sugar  industry  is  of  overshadowing  importance.  The  decomposed  lava  soils  of  the 
islands,  when  properly  irrigated  and  treated  with  a  small  quantity  of  fertilizers,  are  exceedingly 


REPORT  OK  THK  ISTHMIAN   CANAI.  COMMISSION. 


613 


productive,  the  yield  of  sugar  per  rn.ro  being  especially  high,  ranging  from  3  to  5  tons  per  acre 
on  the  average.  The  total  crop  of  1891  amounted  to  137,000  tons,  while  that  of  1901  was  about 
345,000  tons,  and  additions  have  been  made  to  the  acreage  of  the  plantations  since  that  date.  The 
plantations  are  organized  Oil  a  large  scale  and  in  accordance  with  most  economical  methods,  The 
rainfall  on  the  leeward  side  of  the  island  being  light,  irrigation  is  necessary,  and  extensive  irri- 
gation works  have  been  constructed. 

While  the  large  development  of  the  sugar  industry  in  Hawaii  has  added  to  the  wealth  of  the 
islands,  it  has  not  been  altogether  fortunate  for  their  economic  progress.  The  climate  and  soil  of 
the  islands  are  such  that  the,  industries  might  be  diversified,  and  it  is  probable  that  a  population 
consisting  to  a  large  extent  of  small,  independent  fanners  might  be  developed  if  the  sugar  planta- 
tions did  not  include  such  a  large  share  of  the  islands.  In  the  early  eighties  the  best  sugar  lands 
were  leased  for  thirty  and  forty  year  periods  to  a  small  number  of  planters,  and  the  American 
capital  invested  in  Hawaii  has  gone  almost  entirely  into  the  sugar  industry.  The  population 
connected  with  the  sugar  plantations  consists  of  Japanese,  Chinese,  and  Portuguese  laborers,  who 
probably  will  always  constitute  a  dependent  population. 

Uicc  is  the  second  crop  in  value,  and  in  former  years  it  has  lieen  an  important  article  of 
export.  The  rapid  growth  in  the  population,  particularly  in  the  number  of  Japanese,  has  so 
increased  the  home  demand  as  nearly  to  put  an  end  to  the  exportation  of  rice.  The  industry  is 
carried  on  by  the  Chinese  according  to  very  primitive  methods. 

l^nrge  quantities  of  tropical  fruits,  oranges,  pineapples,  bananas,  etc.,  could  l>e  successfully 
grown  in  Hawaii.    The  exportation  of  bananas  to  California  began  in  1809. 

At  one  time  :t  seemed  probable  that  the  production  of  coffee  would  constitute  the  most  import- 
ant industv  of  the  Hawaiian  Islands,  but  the  reciprocity  treaty  between  Hawaii  and  the  United 
States  made  the  cultivation  of  sugar  so  profitable  that  capital  went  more  and  more  into  sugar 
plantations.  Some  of  the  coffee  estates  have  been  converted  into  sugar  plantations,  and  at  the 
present  time  it  is  estimated  that  there  are  less  than  20,000  ucres  of  coffee  under  cultivation.  The 
annual  production  is  larger  than  the  home  demand  and  a  limited  quantity  is  exported.  The 
exports  in  1897  amounted  to  337  pounds,  and  those  of  1899  were  779,7!)t>  pounds."  It  seems 
probable  that  the  annual  production  will  prow  less  rather  than  increase,  unless  the  coffee  and 
sugar  industries  should  be  developed  together  on  the  same  plantations.  Those  who  have  studied 
the  question  have  suggested  that  the  two  crops  might  advantageously  be  produced  on  the  same 
plantation,  because  coffee  grows  at  a  greater  clevntion  than  the  sugar  does,  and  the  season  when 
coffee  requires  the  largest  labor  force  comes  at  n  time  when  the  sugnr  plantation  has  a  surplus  of 
workmen.  Anything  that  can  bring  about  the  diversification  of  industries  in  Hawaii  will  Ik-  of 
advantage  to  tho  islands. 

Whether  the  industries  of  Hawaii  can  l>c  diversified  and  the  social  conditions  accompanying 
large  plantation  life  can  be  changed  is  a  matter  of  great  importance  to  the  economic  future  of 
Hawaii.  There  seems  to  be  a  tendency  in  all  tropical  countries  toward  the  organization  of 
industries  upon  a  large  scale.  The  corporation  with  abundant  capital  at  its  commnnd  seems  in  a 
measure  to  be  taking  the  place  formerly  occupied  by  the  slave  owner.  In  the  time  of  slavery  tho 
planter*  organized  and  directed  the  labor  force  of  the  natives,  and  under  the  present  capitalistic 
regime  the  corporations,  in  a  different  manner,  are  performing  a  similar  task.  Whether  or  not 
the  capitalistic  organization  of  lalwr  will  result  in  a  social  betterment  of  the  tailoring  classes  and 
in  the  development  of  intelligent,  self-supj>orting  artisans  remains  to  be  seen.  If  it  is  possible  to 
develop  desirable  social  conditions  anywhere  in  the  Tropics,  Hawaii  would  seem  to  offer  more 
opportunities  than  most  of  the  island  countries.  The  United  States  Government  has  established 
an  agricultural  experiment  station  in  Hawaii  that  will  doubtless  be  of  assistance  in  varying  the 
productions  of  the  islands.    General  education  will  in  time  assist  in  the  same  work. 

THK  CASAI.  ANI«  TI!K  TRAD]  or  HAWAII. 

The  Hawaiian  Islands  have  a  large  and  rapidly  increasing  foreign  trade.  The  annexation  of 
the  islands  to  the  United  States  was  Followed  by  a  great  expansion  in  business.  The  imports  of 
1897  were  valued  at  $8,888,000,  those  of  ISO!*  amounted  to  $19,068,000,  which,  however,  was 
much  larger  than  our  present  export  trade  to  the  islands.  The  exports  of  the  islands  increased 
from  110,029,000  in  1807  to  $22,628,000  in  1800.  and  to  126,228,204  in  1908  and  all  but  $27,029 
worth  were  sent  to  the  United  States. 

The  share  of  the  I  lawaiian  trade  controlled  by  the  United  States  is  especially  large.  In  1H98, 
09.62  per  cent  of  the  exports  of  the  islands  came  to  the  United  States,  and  we  furnished  them 
76.94  per  cent  of  their  imports.  In  1809  the  United  States  purchased  89.62  per  cent  of  the 
Hawaiian  exports,  and  supplied  the  islands  78.81  per  cent  of  their  imports.    The  percentage*  for 


■  iMer  figure*  are  nut  available  hccaiiw  our  ccmituerc-v  with  Hawaii  ia  now  coasting  tra.lc,  concerning  which 
Btatietittt  an-  not  kept. 
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1903  are  nearly  the  same.  Our  most  important  rival  in  the  import  trado  of  Hawaii  is  Japan, 
which  supplies  the  islands  with  about  7  per  cent  of  their  purchases. 

Practically  all  of  the  iron  and  steel  products  imported  by  Hawaii  come  from  the  Eastern 
States.  The  owner  of  one  of  the  largest  Hawaiian  sugar  plantations  states  that  its  water  supply 
is  handled  through  pumps  and  pipes  purchased  in  Birmingham.  Ala.,  and  that  its  sugar  machinery 
was  manufactured  in  St.  Louis.  A  single  firm  near  New  York  already  sends  $501), 000  worth  of 
machinery  annually  to  Hawaii.  Of  the  fertilizers,  a  part  comes  Germany,  but  the  larger  share 
is  from  the  phosphate  beds  of  our  Southern  States,  and  the  canal  will  aid  Hawaiian  agriculture 
by  cheapening  the  cost  of  these  commodities  as  well  as  by  furnishing  a  shorter  route  by  which  to 
market  the  exported  produce.  Our  Atlantic  State.-*  have  been  importing  40.000  to  80,000  tons  of 
Hawaiian  sugar  per  year,  by  way  of  Magellan  and  Cape  Horn.  This  will  bo  cheapened  by  the 
shorter  route,  and  as  the  price  of  sugar  on  the  Pacific  coast  is  determined  by  its  price  in  New 
York  and  Hamburg,  the  canal  will  enable  the  sugar  grower  to  obtain  a  higher  price  for  the  bulk 
of  the  crop  marketed  in  our  Pacific  States. 

In  their  trade  relations  the  Hawaiian  Islands  may  be  considered  as  a  part  of  our  Pacific  coast. 
They  belong  to  the  United  States,  the  dominant  race  is*  American,  English  is  the  common  language 
our  capital  controls  the  industry  of  the  islands,  and  their  commerce  is  almost  all  with  this  country. 
An  isthmian  canal  must  have  a  great  effect  on  Hawaii.  The  one-sidedness  of  ber  resources  makes 
Hawaii  especially  dependent  upon  commerce.  Sugar  is  the  only  product  extensively  exported; 
agriculture  the  only  industry,  and  that  is  in  an  undivcrsified  state.  AH  manufactures  and  man y 
of  the  food  products  needed  by  her  increasing  population  must  be  imported.  The  complex 
demands  of  the  islands  can  be  supplied  only  in  part  by  the  industries  of  our  Pacific  coast  States, 
and  everything  not  originating  there  must  fie  brought  from  our  Eastern  States  or  Europe.  Some 
of  the  Hawaiian  imports  from  the  eastern  part  of  the  United  States  now  move  by  the  transconti- 
nental railroads  and  thence  by  water,  but  the  heavier  articles  usually  go  bv  Uape  Horn  or  the  Straits 
of  Magellan.  Some  goods  nre  sent  by  the  Panama  lines  and  transshipped  at  San  Francisco.  After 
the  canal  has  been  constructed,  the  traffic,  both  import  and  export,  will  be  divided  between  the 
transcontinental  railroads  and  the  all-water  canal  route. 


Chapter  XVI. 


THE  CANAL  AND  CENTRAL  AMERICA  AND  WESTERN  MEXICO 


I.   CENTRAL  AMERICA. 


POPULATION  AN:'  UEXKKAL  UHOOHAPHY. 


The  population  of  Out  ml  American  countries  baa  not  been  accurately  determined  by  careful 
censuses,  but  the  following  table,  compiled  from  the  Statesman's  Yearlwok,  doubtless  gives 
approximately  accurate  figures  regarding  both  the  area  and  population  of  each  of  the  Central 
American  countries: 

Arta  and  pojnUation  of  Central  American  cwntrie*. 


Country.  Ana. 

\ 
i 

Papulation. 

<4j.  mila. 
23,000 
63,400 

n.-joa 

300,000 
1.633,000  ! 
♦07,000 

«ai,«o 

«»14,000 

1*8.075 

9.674.000 

Capital  eltr. 

1 " : i J  lllatl  I. 
ol  Capital 

elty, 

Ban  Job*  

Guatemala  CRv 
Torurijralpa .... 
M  ana>cuj| 
San  Salvador... 


'Ay  L  «10 
75.000 

IK  KM 

SO.  UU) 


a  Bulletin  Bureau  o(  Amcrlran  Krpnbllc«,  March.  1WI. 


The  population  of  the  Central  American  countries0  is  nearly  all  upon  the  plateaus  adjacent 
to  the  Pacific.  The  climate  of  the  Caribbean  coastal  regions  of  Central  America  is  humid,  and 
the  tropical  vegetation  grows  so  rank  as  to  add  much  to  the  difficulty  of  occupying  and  cultivating 
the  country. 

The  plateau  on  which  the  Central  American  population  and  industries  are  centered  extends 
with  varying  width  and  elevation  from  Mexico  to  southern  Costa  Rica,  West  of  the  continental 
divide  and  parallel  to  it  is  a  succession  of  volcanoes  extending  through  all  the  region  to  the  north 
of  Costa  Rica.  In  Guatemala  they  raise  a  barrier  that  walls  in  a  series  of  upland  lakes,  in  Sal- 
vador they  inclose  a  high  valley  where  most  of  the  people  of  the  country  reside,  and  in  Honduras 
and  Nicaragua  they  are  near  the  Pacific  between  the  lake*  and  the  ocean.  This  double  mountain 
range  widens  the  plateau  and  increases  the  habitable  area.  The  plateau  from  Costa  Rica  north- 
ward is  made  up  in  large  part  of  decomposed  lava,  which  has  formed  a  fertile  soil.  Like  the 
lava  soils  of  Hawaii,  those  or  Central  America  arc  well  adapted  to  sugar,  coffee,  and  other  crops 
of  tropic  agriculture. 

The  Central  American  plateau  is  most  closely  connected  commercially  with  the  Pacific  Ocean. 
The  Caribbean  outlets  are  the  Costa  Kica  Railroad,  from  San  Jose*  to  Port  Linton,  and  the  San 
Juan  River.  To  the  Pacific,  however,  four  railroads  have  been  constructed,  not  including  the 
short  line  terminating  at  Punta  Arenas,  Costa  Rica.  Two  of  these  four  railroads  are  in  Guate- 
mala, one  in  Salvador,  and  one  in  Nicaragua.  Numerous  wagon  roads  have  been  constructed, 
and  an  English  company  is  constructing  a  railroad  in  Costa  Kica  between  San  .lose  and  Tivives. 


TI1E  CENTRAL  AMERICAN  INI1CKTK1EH. 


The  industries"  of  Central  America  are  mainly  agricultural.  Forest  products  are  exported 
to  some  extent.  The  mineral  resources  of  the  country  are  beginning  to  be  developed,  but  as  yet 
on  a  comparatively  small  scale. 

Throughout  Central  America  coffee  is  the  staple  pniduct,  the  leading  State  in  its  production 
being  Guatemala.  In  that  State  the  coffee  belt  is  in  the  plateau,  the  western  edge  of  the  belt 
being  some  10  or  lf>  miles  from  the  Pacific  Ocean.  It  is  50  to  so  miles  wide.  This  is  tho  part  of 
the  country  where  most  of  the  populatiou  is  to  lie  found.    The  coffee  in  this  region  is  carefully 

■  8m  Plata  »4. 
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cultivated  and  extensively  exported,  two  railroads  to  the  Pacific  having  already  been  built,  and  a 
third  line  near  the  Mexican  boundary  will  probably  be  constructed  in  the  near  future.  The 
western  plateau  of  Salvador,  Honduras,  Nicaragua,  anil  Costa  Rica  has  numerous  valleys  where 
coffee  culture  is  extensively  carried  on.  The  main  coffee  belt  of  Nicaragua  is  situated  in  the 
neighborhood  of  Jinotepe,  northwest  of  Lake  Nicaragua.  In  Costa  Rica  tne  valley  in  which  the 
city  of  Sun  .lose  is  located  constitutes  the  most  important  coffee-growing  region. 

The  lowlands  of  the  eastern  coast,  particularly  of  Nicaragua  and  Costa  Rica,  are  well 
adapted  to  banana  culture,  and  the  United  Fruit  Company  has  extensive  Imnana  plantations  in 
the  neighborhood  of  Port  Limon,  Costa  Rica,  and  Rluefields,  Nicaragua.  The  San  Juan  River 
Valley  is  another  region  in  which  banana  culture  could  be  extensively  carried  on. 

In  the  western  part  of  Central  America,  where  the  soil  is  largely  of  volcanic  origin,  sugar 
can  be  very  successfully  grown.  Several  sugar  plantations  an?  now  in  successful  operation,  but 
their  output  is  practically  all  consumed  within  the  country.  In  the  future  development  of 
Central  America  the  production  of  sugar  will  in  all  probability  have  a  prominent  place. 

There  is  at  the  present  time  a  limited  amount  of  cocoa  produced  in  various  sections,  and  this 
is  a  product  which  could  readilv  be  increased.  It  is  also  probable  that  rubber  trees  can  )>e  and 
will  be  profitably  cultivated  in  tho  future.  At  the  present  time  the  world's  rubber  supply 
is  mainly  secured  from  the  natural  forest  trees,  but  tne  growing  demand  for  rubber  and  the 
increasing  difficulty  of  securing  adequate  supplies  from  tne  present  uncertain  sources  make  it 
probable  that  rubber  will  in  the  future  be  a  cultivated  product.  When  that  time  conies  the 
lowlands  will  offer  a  favorable  region. 

Throughout  the  uplands  of  Central  Ann- rim  cattle  are  raised  in  large  numbers,  and  one  of 
the  important  exports  at  the  present  time  is  hides.  Indeed,  coffee,  bananas,  and  hides  are  the 
leading  articles  of  export.  At  the  present  time,  with  the  exception  of  bananas  and  timber,  the 
leading  exported  commodities  leave  the  country  mainly  by  the  Pacific  ports. 

The  lumbering  industries  are  mainly  located  on  the  eastern  shore,  and  the  same  is  true  of 
dyewoods  and  other  forest  products. 

The  mining  of  gold,  silver,  and  copper  has  made  some  headway  in  Central  America,  and 
with  the  establishment  of  stronger  governments  and  the  development  of  additional  facilities  for 
transportation  these  mineral  industries  will  doubtless  develop.  When  it  is  possible  to  reach  the 
mines  in  the  western  part  of  Costa  Rica,  Nicaragua,  Salvador,  and  Guatemala  by  improved  means 
of  transportation,  and  when  it  is  possible  to  secure  supplies  and  dispose  of  the  product  with 
moderate  transportation  costs,  there  is  reason  to  believe  that  the  Central  American  countries 
will  regain  some  of  the  prominence  which  they  once  held  as  a  source  of  precious  metals.  Pos- 
sibly the  most,  valuable  mineral  resource  of  the  region  will  prove  to  be  copper,  the  world's 
demand  for  which  seems  to  increase  more  rapidly  than  does  the  supply  of  the  metal. 

As  to  the  productive  capabilities  of  Central  America,  there  is  no  doubt  that  when  foreign 
capital  can  be  invested  freely  and  safely  in  industrial  enterprises  the  progress  of  that  region  will 
be  steady  and  eventually  reach  large  proportions.  The  construction  of  the  canal  will  increase 
the  shipping  facilities  of  the  eastern  part  of  the  country  atid  will  bring  the  western  half  of  the 
region  into  close  commercial  relations  with  its  chief  markets,  the  countries  of  the  North  Atlantic. 

THE  OANA1.  ANI>  TIIK  'piiKBKIN  Tit  A  UK  JIF  CWtBU  AMKH1CA. 

The  opening  of  a  canal  across  the  American  Isthmus,  either  at  Panama  or  at  Nicaragua, 
would  enlarge  the  foreign  commerce  of  Central  America  and  increase  the  share  of  the  trade  con- 
trolled by  the  United  States.  A  waterway  across  Nicaragua"  would,  however,  have  a  greater 
effect  upon  the  industries  and  commerce  of  Central  America  than  would  one  at  Panama.  l>ecause 
of  the  great  assistance  the  Nicaragua  Canal  would  give  to  economic  and  political  progress  in  the 
States  adjacent.  Nicaragua  and  Costa  Rica  would  contribute  tropical  products  to  the  traffic  of  a 
canal  passing  through  their  territory  and  to  the  commerce  of  Kurope  and  the  United  States. 
Fruits  and  forest  products  would  be  shipped  from  the  San  Juan  Valley  and  the  northern  part  of 
Costa  Rica.  In  the  uplands  of  Costa  Rica  and  on  the  plateau  of  Nicaragua  the  exportation  of 
cattle,  coffee,  fruits  and  vegetables,  sugar,  and  probably  tobacco  would  Ihj  stimulated  by  the 
canal  and  the  facilities  for  shipping  at  all  times  to  all  important  commercial  countries.  Nica- 
ragua would  Is*  especially  favored  by  the  canal  because  of  the  facilities  which  Lake  Nicaragua 
would  afford  for  collecting  and  distributing  commodities.  The  interoceanic  waterway  would 
bring  the  interior  basin  or  the  country,  where  most  of  the  industrial  activity  is  centered,  into 
close  connection  with  the  world's  commerce. 


«  It  ha«  wemed  lieat  not  to  rvvinethin  |«rairra|>li,  lui-auxe  it  indicate*  the  way*  in  which  ■>  canal  by  the  Nicaragua 
route  would  have  benefited  Nicaragua  and  Cuata  Rica.  The  Panama  Canal  will,  however,  aaaiat  in  the  economic 
development  nf  thin-  countries,  M^as-iaUy  when  they  have  built  the  railways  rvi|Utrvd  for  inland  tr»n«|>ortatioii. 
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The  commerce  of  the  eastern  ports  of  Central  America  is  la  rifely  controlled  by  the  United 
States,  while  most  of  that  of  the  western  slope  is  with  Europe.  We  supply  55  to  60  per  cent  of 
the  imports  of  British  Honduras  or  Belize  on  the  Atlantic  coast.  To  Guatemala  as  a  whole  we 
furnish  only  3!)  per  cent,  including  our  direct  shipments  to  the  east  coast,  and  the  flour,  lumber, 
and  provisions  from  San  FmncUco  to  the  west  coast,  (treat  Britain  supplies  most  of  the  $658,000 
worth  of  cottons  purchased  by  Guatemala,  and  nearly  all  of  the  manufactures  imported  hy  that 
country  come  from  Europe  by  the  Straits  of  Magellan.  The  same  conditions  prevail  in  western 
Honduras,  although  we  have  most  of  the  trade  of  the  eastern  ports,  where  there  are  good  steamer 
connections  with  New  Orleans.  Salvador  has  a  foreign  trade  of  $20  per  capita,  divided  between 
San  Francisco  and  Europe.  In  181*5  the  United  States  supplied  Nicaragua  with  hut  23  per  cent 
of  the  imports  of  the  Pacific  side,  and  the  goods  sold  by  us  consisted  largely  of  California  lum- 
ber, wines,  and  flour.  In  1897  we  furnished  the  following  percentage  of  the  imports  of  eastern 
ports  of  Nicaragua:  Cape  Gracias  a  Dios,  85  per  cent;  Blucfields,  83.6  per  cent;  Grey  town,  53 
per  cent.  Fifty-eight  per  cent  of  the  goods  forwarded  from  Grcytown  to  the  interior  were  from 
the  United  State-.  We  are  now  furnishing  45  to  50  per  cent  of  "the  import*  of  Costa  Rica,  and 
the  share  has  increased  considerably  since  the  railroad  to  Port  Union  changed  the  commercial' 
outlet  from  Punta  Arenas  on  the  Pacific  to  Port  Limon  on  the  Atlantic. 

The  total  imports  of  Central  America  and  the  shares  of  the  United  States,  the  United  King- 
dom, and  Germany  are  shown  by  the  following  table  taken  from  the  publications  of  the  United 
States  Bureau  of  Statistics: 


tmporlt  of  Central  America. 

Kmm  — 

1887. 

1W7. 

Total  

IIH.HO0.2ttt 
2.985.447 
4.941.  Ml 

•  1.788,804 

938. 9*9,581 
7.739,907 
5.2M.444 
1. 781. est 

The  Central  American  trade  has  not  reached  large  proportions,  but  it  is  growing.  Our 
share  has  more  than  doubled  in  the  decade  1887-1897,  while  that  of  the  United  Kingdom  and 
Germany  remained  nearly  stationary.  In  1903  we  exported  to  Central  America  15,785,000  worth 
of  commodities,  and  imported  articles  to  the  value  of  $10,294,000,  a  trade  more  than  double  the 
figures  of  1897.  Under  present  conditions,  the  Pacific  coast  of  the  United  States  trades  with 
the  Pacific  coast  of  Central  America,  and  our  Atlantic  coast  ports  with  the  (Caribbean  section. 
The  canal  will  enable  each  of  our  coasts  to  find  a  market  on  the  opposite  seaboard  of  Central 
America.  This  and  the  industrial  development  of  the  American  Isthmus  resulting  from  the  canal 
will  largely  promote  the  commerce  of  the  United  States  with  Central  America. 

II.   WESTERN  MEXICO." 

The  area  of  that  part  of  Mexico  draining  directly  into  the  Pacific  Ocean  comprises  over 
800,000  square  miles,  and  is  equal  in  size  to  California,  Oregon,  and  Washington.  The  northern 
half  of  this  Pacific  slope  of  Mexico  resembles  the  southern  part  of  California  and  Arizona  in 
climate  and  general  physical  conditions.  The  southern  half  of  the  region  is  tropical  in  character, 
the  section  beyond  Tehuantcpce  lieing  physiographically  a  continuation  of  Guatemala. 

According  to  the  census  of  1895  the  section  under  consideration  contained  approximately 
4,000,000  people,  and  until  the  construction  of  the  railways  about  the  City  of  Mexico  and  on  the 
Mexican  Plateau  stimulated  the  growth  of  population  in  that  part  of  the  Republic,  the  rate  of 
increase  was  greater  on  the  Pacific  slope  than  in  the  count rv  as  a  whole. 

The  Pacific  slope  of  Mexico  is  more  geographically  isolated  than  are  the  west  coast  States  of 
our  own  country.  Seven  transcontinental  railway  lines  connect  our  Western  States  with  the 
Mississippi  Valley  and  the  eastern  section  of  our  country,  but  as  yet  there  is  only  one  railway,  a 
spur  of  the  Southern  Pacific,  joining  the  western  part  of  Mexico  with  the  region  east  of  the 
Cordilleras.  While  the  railway  system  of  Mexico  has  l>een  rapidly  extended,  the  construction 
of  lines  connecting  the  plateau  with  the  Pacific  coast  has  made  slow  progress,  because  the  western 
slope  of  the  great  Mexican  Plateau  is  so  steep  as  to  make  railroad  building  extremely  difficult. 
The  result  ot  this  lack  of  railway  lines,  connecting  western  Mexico  with  the  United  States  and 
with  Mexico  east  of  the  mountains,  has  been  that  the  region  is  in  the  main  commercially  tributary 
to  Europe. 


"  See  Plate  «6. 
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ore,  tropical  woods,  and  the  other  exports  of  Mazatlan.  In  1809  Mazatlan  sent  to  Euiojh? 
$500,000  worth  of  logwood  and  mahogany,  whereas  our  imports  of  those  wood*  amount  to 
$16,000.  An  interesting  contrast  to  this  is  offered  by  the  trade  of  Tampico,  on  the  opposite,  side 
of  Mexico.  The  commerce  of  that  city  is  larger  with  the  United  States  than  with  any  other 
country,  three -eighths  of  the  city's  imports  being  from  our  country. 

Although  the  present  trade  of  Mazatlau  is  comparatively  large,  it  is  much  less  than  it  will  be 
when  the  means  of  communication  with  the  tributary  country  have  been  improved.  At  the  pres- 
ent time  there  an-  no  railway  connections  with  the  interior,  all  the  trade  l>eing  handled  by  coast- 
ing vessels  or  by  wagons  and  pack  mules.  The  completion  of  a  railroad,  now  being  built  west- 
ward from  Durango,  will  greatly  enhance  the  commercial  importance  of  Mazatlan. 

Our  manufacturing  cities  in  the  eastern  part  of  the  United  States  will  be  between  1,000  and 
2,000  miles  nearer  to  western  Mexico,  by  way  of  the  canal,  than  to  San  Francisco  and  Seattle. 
This  region,  moreover,  is  so  situated  that  the  vessels  engaged  in  our  interoceanic  coasting  trade 
can  conveniently  engage  in  its  commerce.  The  isthmian  canal  will  cheapen  the  cost  of  construct- 
ing railroads  in  western  Mexico,  and  will  lower  the  cost  of  machinery  needed  in  the  development 
of  the  mines  and  plantations.  It  is  quite  probable  also  that  the  coal  from  the  southern  part  of 
the  United  States  will  be  taken  to  western  Mexico  through  the  canal,  and  it  is  possible  that  the 
canal  will  make  profitable  the  development  of  the  great  iron  deposits  of  Durango.  This  vast 
deposit  of  iron  ore  in  Durango  is  situated  within  125  miles  of  the  Pacific,  with  which  it  might 
readily  be  connected  by  rail. 

At  the  present  time  the  commerce  of  western  Mexico  is  mainly  with  Europe,  and  the  most 
important  commercial  route  is  that  around  South  America.  The  opening  of  the  isthmian  canal 
will  pive  it  closer  connections  with  the  United  States  than  with  Europe,  and  it  seems  probable 
that  its  trade  will  eventually  be  handled  largely  by  our  merchants. 


Chaptt.r  XVII. 


COMPARISON  OF  DISTANCES  BY  TKE  ISTHMIAN  CANAL  AND  OTHER  ROUTES. 


In  determining  what  commerce  would  use  tin  isthmian  canal,  the  fact  of  most  fundamental 
importance  is  the  effect  which  the  new  waterway  will  have  on  the  ocean  distances  between  the 
trade  centers  adjacent  to  the  Atlantic  and  those  in  and  about  the  Pacific.  The  length  of  the  route 
determines  the  time  of  the  voyage,  and  in  general  the  commerce  of  the  world  is  so  conducted  as 
to  minimize  distances  as  much  as  the  conditions  of  ocean  navigation  and  international  exchanges 
permit.  It  is  accordingly  desirable  lo  preface  the  discussion  of  the  traffic  of  an  isthmian  canal 
with  a  comparison  of  the  distances  between  the  Atlantic  and  Pacific  by  wuy  of  the  American 
isthmus  with  those  by  way  of  the  various  routes  now  followed.  This  comparison  can  best  be 
made  by  means  of  a  series  of  tables  giving  the  distances  by  alternative  routes"  between  the  most 
important  commercial  centers.  In  most  respects  the  tables  arc  self-interpretative.  The  distances 
are  Expressed  in  nautical  miles,  and  the  figures  used  in  compiling  the  tables  were  furnished  by 
the  United  States  Hydrographic  Office.  The  length  of  each  canal  is  reckoned  in  nautical  miles, 
the  Nicaragua  Canal  being  ltfl  nautical  miles  long,  the  Panama  41,  and  the  Suez  ss. 

In  the  first  table  a  comparison  is  made  between  the  distances  bv  the  Nicaragua  Canal  with 
those  by  the  Straits  of  Magellan  and  the  west  coast  of  North,  Central,  and  South  America.* 


Tabu:  I. — Ditlntirrs  rut  tht  Simmgua  and  Magellan  runte*  lietireen  the  eautern  /mrl*  uf  llw  l*nitf*1  Statu  awl  the  jmrtt  of 
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nCmuult  Plata  74  tor  a  chart  of  ocran  mote*  by  way  ol  cxlmlng  trade  line*  and  t.j  war  nf  the  Nicaragua  ami  panunm  canal*, 
'  Th.-v  table*  were  prepared  lit  1901  before  the  declalon  had  been  reached  a*  to  whether  the  Nicaragua  or  l*anania  route  nhouM  be 
mlopted.   However,  the  table*  and  the  chart  arc  an  worked  out  a*  lo  «hn*  ihe  dlatancc*  both  by  the  Panama  route  and  the  Nicaragua  route. 
'Via  Pernanibuco.  Cattao.  and  San  Fratictaco  for  |*>Iihk  beyond  then,  port*. 
•' Veaael*  Koliut  by  weit  end  o(  Cuba  will  Bhortcti  voyage  VI  mile*  for  Charleaton, 
'  104  lor  Savannah. 
/136  for  JiickaoDvtlle. 
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Table  I. — Ihitanct*  via  the  Nicaragua  and  MngtUan  mult*  Ulirrrn  the  eattern  pnrl*  uf  thr  Vnittd  Stair*  and  thr  /mrl*  uf 
the  irwrf  coatt  of  Sorlh,  Central,  and  Sutilh  America— Continued. 
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The  above  table  compares  the  distances  by  way  of  the  Nicaragua  Canal  with  those  through 
the  Straits  of  Magellan  from  the  chief  ports  of  our  Atlantic  and  Gulf  seaboard  extending,  from 
Portland  to  Galveston,  to  thirteen  representative  ports  on  the  went  coast  of  the  American  con- 
tinents. Coronel,  the  most  southerly  of  the  west  coast  ports  mentioned  in  the  table,  is  situated 
within  two  or  three  hundred  miles  of  the  southern  limits  of  the  industrial  section  of  Chile.  It  is 
also  an  important  coaling  port  at  the  present  time.  It  will  lie  observed  that  the  distance  from 
New  York  to  Coronel  by  wav  of  the  Nicaragua  Canal  is  3,o.V.»  miles  less  than  the  present  route 
through  the  Straits  of  Magellan. 

The  effect  of  an  isthmian  canal  upon  the  length  of  ocean  routes  connecting  our  eastern  MfcV 
Ixiard  with  the  west  coast  of  the  three  Americas  is  well  shown  by  comparing  the  distances  by 
wav  of  a  Nicaragua  Canal  and  the  Straits  of  Magellan  from  New  York,  the  largest  Atlantic  port, 
ami  from  New  Orleans,  the  largest  Gulf  port,  to  San  Francisco,  the  representative  west  coast 
city  of  the  I'nited  States,  to  Iquiquc,  the  center  of  the  nitrate  of  soda  section,  and  to  Coronel,  in 
southern  Chile.    This  comparison  is  shown  in  the  following  table: 


To— 
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In  the  following  table  (II)  the  distances  from  representative  European  ports  to  the  west 
coast  of  the  American  continents  by  the  Nicaragua  ana  Magellan  routes  are  given:. 

Taiilk  II. — Dittanet*  from  Eurof*  to  I'arifie  ftori*  tia  the  S'iearagua  Oimj/  and  thr  Strait*  of  itngrlhm. 
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From  Hamburg 

r1a— 


From  Antwerp 

Tl«— 


Miani- 

iru»- 

8,963 
8,426 
6.301 
7,651 
7,214 
6,640 
6,286 
9,176 
5,975 
6,481 
7,123 
7,708 
7.8*1 


Mi..-  I- 
Ian.  a 


15.386 
11.869 
11,734 
14.084 
13,707 
12.261 
11.831 
15,218 
10,722 
10.072 
9.6*1 
8.831 
8.000 


Nlcnm- 
nia. 


9,470 
8,943 
8,818 
8,168 
7,716 
6,343 
6,788 
9.678 
6.493 
S.IW 
7.640 
8.226 
8.408 


Mm-  I 
Ian.** 


15,836 

I  "..aw 
16,164 
11,534 

II  167 
12.711 
12.281 
It,  6*1 
11.172 
10,ri22 
10.041 
9.281 
9.060 


Nl.-ara- 
gnu. 

9.191 
6.664 
8,689 
7.88* 
7.43* 
6.0C4 
6,609 
9.399 
6,214 
6.719 
7.361 
7, 946 
8, 129 


Maitfl 
Ian  " 


15.667 
15  Hal 
14.906 
14.265 
1.1.H7S 
12.482 
12.002 
16.890 
10.893 
ML  M 
9.7C2 
9.002 
8,771 


From  M-  tnl,  1111  n 

via— 


l"rom  fllLraliar 
»la- 


Nliara- 
gua. 


6.941 
8.414 
8.2*9 
7.889 
7.18* 
6,814 
5  '  ■ 
9.149 
6.964 
6.409 
7,111 

MM 

7.879 


Magi-l 

Inn  « 


a  »7.i 

14.646 
14. 421 
13. 771 
13.  .ISM 
11.948 
11,516 
14,906 

A  m 

•1  M 

9.278 
6,618 
8,287 


N  leant- 

g<M. 

6,676 
MIS 
8,023 
7,173 
6,923 
6,646 
4.9*3 
8,883 
6,6*8 
6.206 
6,84* 
7,430 
7,618 


Mair.l 
Ian  - 


14.  4.56 

I3.*a 

I. H.W 
13.  IM 
12.778 

II,  830 
II'. 'Ml 
14.288 

9,7*1 
9,141 
\fto 
7.»0O 


«  Via  IVraambnco.  1'allao,  and  San  Krnnclaco  lor  porta  north  ol  thoae  vltto*. 
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.  The  European  port*  included  in  the  above  table  are  so  situated  that,  the  distances  from  them 
to  Pacific  ports  typify  the  distances  from  the  leading  industrial  and  commercial  centers  of  Europe. 
It  will  be  observed  that  the  distance  from  Liverpool  to  Coronel  by  way  of  the  Nicaragua  Canal 
will  be  709  miles  Icsm  than  by  the  route  through  the  Strait  of  Magellan.  The  route  to  the  nitrate 
port  of  Iquique  will  l>c  shortened  2,408  miles.  San  Francisco  will  be  brought  «>,4:33  miles  nearer 
to  Liverpool  and  5.780  miles  nearer  to  Gibraltar. 

In  Tables  III,  IV,  and  V  the  distances  from  the  Atlantic  American  ports  to  Pacific  countries, 
by  way  of  the  Nicaragua  Canal,  and  by  way  of  existing  routes  are  compared. 

Tmh.k  III. — Dutancr*,  in  nautical  mile*,  from  Atlantic  American  portm  to  )'<>i«A<nn/i,  Shanghai,  cimi  Hongkowj  via  the 

Sicaragua  ami  Sutz  router. 


Prum— 


Portland  

Boton  

New  York.... 
Philadelphia . 

Baltimore.  

Norfolk  

CharleMon  ... 

Savannah   

Jackaonvtlle.. 
r*»rt  T»m|ia  . 
PviKMcola .... 

Mobil.;  

New  Orleaua  . 
QalTMton  


To  Yokohama  via— 

ToSluimrlialvIa— 

To  HonKkotur  via— 

Suei.i 

Kan  Fran 

Colombo, 

San  Plan, 

Sue«.» 

cloeo, 

lion 

Hono- 
lulu, 

tluam. 
•nil 

Manila. 

San  Fran 

Hlrura- 

cUeo, 

Honolulu 
and  Yo- 
kohama, 

Oilurnlio. 

Ureal 

lulu.  Yo- 

Suez. 

i-Uro  and 

Hono- 

port, 

nonit- 

Great  Cir- 

Mint ii- 

Circle. 

kohama, 

Colombo, 

llrrat 

lulu. 

cle,  and 

pore.and 

Yokah*- 

and 

and  Sin 

Orel*. 

koiig.and 

Yoko- 

Hong- 

ma and 

shang-  . 

Kapore. 

Shang- 
hai. 

hama. 

kong. 

Shan*, 
hal. 

hal. 

9,662 

10,  U26 

13,  :Ctf 

10,702 

11,076 

12.280 

11.661 

11.905 

12,097 

11,431 

9,617 

V.Wl 

18.370 

10,667 

11,041 

12.820 

11.626 

11.900 

12,  Out 

11,461 

9,457 

9,  SI 

13,  m 

10.607 

10,881 

12,614 
12,667 
12,802 

11,366 

11,740 

11.902 

11,666 

9,397 

9.771 

18.707 

10,447 

10,821 

11,806 

11,660 

11,842 

11,798 

9.377 

«,7M 

18,  862 

10,427 

10,1X11 

11.206 

11.660 

11. SK 

11.943 

9,247 

'.1,621 

13,7*7 

10,297 

10,671 

12.677 

11,166 

11.630 

11,692 

11,818 

'9,037 

"9,411 

13,9Ki 

'  10. 0»7 

c  10. 461 

12.982 

« 10. 946 

'11, 320 

« 11.4*: 

12.073 

•49,043 

'9. 417 

14,067 

•110,093 

■110,467 

18.007 

» io.  n 

•Ml.  HJr. 

•411.488 

12. 148 

'9.001 

'9,375 

14,  137 

'10,061 

'10,426 

18.0*7 

r  10.910 

'11.284 

'11.4411 

12.228 

U.rV.V 

9,664 

9,9» 

13,679 

10,423 

10.797 

io.  m 

I2.7J0 

S.9W 

14,  SB 
14,876 

9.670 

10,044 
10,071 

18,7X3 
18.K25 

10,629 

10,903 

11.066 

12.924 

8,647 

9,021 

9,697 

10  666 

ll>,  1K4U 

11.092 

12.966 

t,m 

9,02* 

14.929 

9.701 

10,078 

18.879 

10.663 

HI.  'J  IT 

11.099 

13.090 

8.IS7 

9, 131 

IV  11! 

9.  SO? 

10, 181 

14,061 

10.066 

11.0*0 

11.202 

13.202 

a  Wrei-t  \oyaa*e  from  Singapore  to  Yokohama  reduce*  thin  riUtartrc  by  3&S  mile*, 
a  Illrvct  voyage  from  Hlngaiior*.  to  Shanghai  n>dii«»  thU  ditftmnrc  by  66  mile*. 
'  Verncl*  going  by  w<ntt  «n<f  of  Cubu  will  ahortcn  voyage  69  mile  for  Charleston, 
a"  104  milca  for  Savannah.  '136  mile*  for  Jacksonville. 

Ill  Table  III  the  distances  from  representative  port*  of  the  Atlantic  and  Gulf  to  Yokohama, 
Shanghai,  and  Hongkong  by  way  of  the  various  alternative  routes  are  given.  The  distances 
given  in  the  table  are  those  which  a  vessel  would  take  in  going  1>V  actual  eoinniercial  routes.  It 
has  been  deemed  more  important  to  deal  with  distances  by  commercial  routes  rather  than  by  the 
shortest  possible  course.  The  shortest  route  from  the  American  Isthmus  to  Japan  or  China  is  by 
way  of  the  Great  Circle.  The  distance  from  Brito  to  Yokohama  direct  is  7,122;  via  Magdalena  liay. 
Lover  California,  7,144;  via  San  Francisco,  7,2:1(5;  and  via  Honolulu.  7,tJlO  miles,  liy  the  Great 
Circle  route  a  vessel  can  call  at  San  Francisco  by  adding  only  114  miles  to  its  vovage;  and  with 
this  call  at  San  Francirjco  included,  the  distance  from  New  York  to  Shanghai  by  the.  Great  Circle 
and  Yokohama  is  374  miles  less  than  via  Honolulu  and  Yokohama.  The  Nicaragua  route  is 
shorter  than  the  Suez  route  for  all  Asiatic  points  mentioned  in  the  table,  the  advantages  of  the 
Nicaragua  route  lieing  greater  for  our  Gulf  ports  than  for  those  on  the  Atlantic.  Especial  note 
may  be  made  of  the  fact  that  the  distance  to  Hongkong  by  way  of  Honolulu,  Guam,  and  Manila 
is  considerably  greater  than  by  a  route  which  enaXdes  a  vessel  to  call  en  route  at  San  Francisco, 
Yokohama,  and  Shanghai.    The  latter  route  is  53G  miles  less  for  a  vessel  starting  from  New  York. 

In  order  to  compare  the  distances  by  various  routes  connecting  our  eastern  seaboard  with 
Manila.  Table  IV  has  been  prepared. 

Tahi.e  IV. — DUtance*,  in  nautical  milt*,  from  American  Atlantic  port*  to  }fanUa  via  Xievrugua  and  Sua  route*. 


From— 


Portland  

B<Mon  

Sew  Y'ork  

I'hlhid.lpHla.. 

Httttimore  

Norfolk  

Charleston*  .. 
Sm  urniah  ■  ... 
Jark-olitllle'. 
I'ort  Tani|«<. . 

l*rn«acol*  

Mobil*  

New  Ortrana, . 
<ralvr«tori  


vu  Ban 

Ftanrlwti, 

lirvat 
Cirele.ani] 
Yokohama 


11.402 
11.367 
11.207 
11.147 
11.127 
10.997 
10.711 
10.717 
10.667 
10.264 
10.370 
10.397 
10,404 
10.7*7 


VI* 

vu 

Honolulu 

Via 

Via  Suit, 
Colombo. 
Slnfanor*. 

Honolulu 

Yokolinma 

Honolulu, 

and 

Shanghai, 

and 

Yokohama 

ami 

Hongkong. 

<tuam. 

11.776 

12.663 

11.469 

II.  ar- 

11.741 

12,628 

11.434 

il,  M 

11.681 

12.368 

11,274 

11.601 

ii.  va 

12. an* 

11.214 

11.744 

11.601 

12.288 

11.194 

11.889 

11.371 

12.168 

ll.ufct 

11.764 

11.086 

11.872 

10.778 

12,019 

11.091 

11.878 

10.784 

12.094 

11.041 

11.838 

10.734 

12.174 

io.iax 

II.  426 

10,381 

12.  Mrt 

10.744 

II. Ml 

i",  i:rr 

12.870 

10,771 

11.668 

10.464 

12,912 

10.776 

II. 6*6 
11,748 

10.471 

12.966 

10.961 

10,674 

13, I4A 

"The  route  tf> OllfWH  Via  Heat  end  of  Cuba  I.  69  mde*  loa. 
♦  The  route  to  (ireylown  via  we»t  end  of  Cuba  It  104  mllea  leas. 
'The  route  toOroj-tnwn  via  w«at  end  of  mrw  1«  isn  ml  let  lea*. 
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It  will  be  seen  in  the  table  that  the  distance  from  New  York  to  Manila  by  way  of  San  Fran- 
cisco, the  (treat  Circle,  and  Yokohama,  is  11,207  miles,  and  that  the  distance  by  way  of  Honolulu 
mid  (iuam  is  11,274  miles.  The  Sue/,  route  is  longer  than  either  of  these  routes,  being  11.001 
iiiilcs.  A  vessel  bound  from  New  York  or  New  Orleans,  or  anv  otber  eastern  seaport  to  Manila 
can  call  at  San  Francisco,  Yokohama,  and  Hongkong  en  route  liy  adding  720  miles  to  the  length 
of  a  voyage  by  way  of  Honolulu  and  (iuam.  Manila,  it  will  also  be  noticed,  is  somewhat  nearer 
the  eastern  part  of  the  I'nited  States  by  way  of  the  Nicaragua  Canal  than  by  way  of  Suez. 

The  manner  in  which  the  Nicaragua  Canal  would  affect  the  distances  between  our  eastern 
seaboard  and  Australia  is  shown  by  Table  V. 

Tami.k  V. — [lirttuwrjr,  in  luutliiyil  »i&t,  I'ftmtrt  Ihr  rnMcrn  neahonrd  »f  tht  I'nittd  Stalt*  and  Atutraiin  ria  the  Sicnragua 

nrul  Suet  routa. 


Knni— 


To  Adelaide  tI»— 


Hriio. 
Tahiti. 
Sydney, 
awl  Mel- 
bourne. 


Bi.  Vin- 
cent and 

Cape  of 
flood 
Hope. 


Portland   10.95* 

II,    10.019 

Km  Yi«k   10.759 

Philadelphia   n.r 

Bultlmofv  


Charlt-dmi . . . 
savannah . 
Jackaonrlllc . 
Ivrl  Tampn. 

IvnMfota  

MoMfc  

New  Or  loam . 
Oalveaton — 


10.679 
10.  Mil 

io.  aw 
Ml  M 
:<>  :v/ 

9, 116 

9.922 

9,966 
10.  w 


•2.  tu. 
12, 459 
12.  r,7'. 
12.  Ml 

12,7116 
12.614 
12.761 

12.  ten 

12. 

12,241 
IS.  417 
1S.4W 

I3..V11 
13,72ft 


To  Melbourne 
»la- 

St.  Vln- 

cent. 

Hrlu,. 
Tahiti. 

Cap*  of 

(kKHl 

anil 

Hope, 

Sydney. 

ami 

Ade- 
laide. 

10.446 

12,064 

10. 411 

12. 967 

10.  2M 

la.oxs 

10.  Hi- 

18,149 

10,171 

18,244 

10,041 

13, 122 

9,155 

13.2m 

9,671 

13,320 

9.711 

13.  SM 

9,ao» 

18.751 

(.414 

1:1,9V. 

0.441 

13.997 

9.44» 

I4.0A1 

O.OI 

14.2*3 

To  Sydney  »la— 


Brim 
alvd 

Tahiti." 


St.  Vin- 
cent. 

Hope. 
Ade- 
laide, 
and  Mel 
tionnie, 


9.K7I 
9.KS6 
0.676 
9,61* 
0,  '•>■ 
0. 466 
9.1*0 
0.  1« 

o.m 

»,  733 

*,  S,'j 

H.m 

O.USa 


It,  M 

13,  Mi 
13.  K* 
13.  m 

13,  «1» 
13.607 
13,844 
13,904 
13.020 

14.  H 
11,  'JO 
14.572 
14.62* 
14,  K* 


To  Wellington  vu 


Rrtto 
and 
Tahltl.a 

SI.  Vln- 
cent. 
Good 
Hope, 
and  Mel- 

bourne. 

Stralta 
of  Ma 

tellan. 

a.  911 

14,204 

11.419 

*.X7* 

14,217 

11,  M 

8,71« 

14,  S» 

11.414 

a.  664 

14,390 

11,464 

*.«S2 

14,494 

11,476 

a,  510 

14.872 

11,140 

8.220 

14,519 

11, 849 

a,  226 

14,679 

U.SJH 

K,  10* 

14.604 

11,26) 

7,775 

15,001 

11.  Ml 

7,1 »7» 

15.20S 

11,718 

Mi 

15.247 

11.760 

7,913 

15,801 

ii.su 

»,om 

15.4* 

11.006 

«The  ooane  (nun  Brllo  to  Sydney  direct,  omitting  call  al  Tahiti,  would  be  52  mile*  )ea>. 

The  distance  from  New  York  to  Australia  by  the  Cape  of  (iood  Hope  is  practieallv  the 
.same  as  by  the  Suez  Canal,  and  the  Cape  route  has  the  advantage  of  more  favorable  winds  and 
currents  and  of  a  cooler  temperature,  vessels  going  from  our  eastern  coast  to  Australia  alway» 
round  the  Cape;  accordingly,  the  comparisons  of  Table  V  are  between  the  Nicaragua  anil  Good 
Hope,  routes.  Steamers  bound  for  Australia  via  the  Cape  usually  call  at  St.  Vincent  for  coal; 
hence  the  distances  given  in  the  table  include  a  call  at  that  island.  The  route  between  the 
American  isthmus  and  Australia  and  New  Zealand  is  by  war  of  the  centrally  located  island  of 
Tahiti,  which  will  doubtless  liecome  an  important  coaling  station  upon  the  opening  of  the 
isthmian  canal. 

New  York  is  3,982  miles  nearer  Sydney  by  war  of  Hrito  and  Tahiti  and  3,79(1  miles  nearer 
via  Panama  and  Tahiti  than  via  St.  Vincent,  Good  Hope.  Adelaide,  and  Melliourne.  Adelaide  is 
1,816"  miles  nearer  New  York  and  3.5S7  miles  nearer  New  Orleans  by  Brito  and  Tahiti  than  by 
Good  Hope.  For  the  Panama  route  the  figures  are  1.640  for  Adelaide-New  York,  and  3,2t»9  for 
Adelaide-New  Orleans.  Wellington  would  be  brought  5,617*  miles  nearer  New  York  by  a 
Nicaragua  canal  and  5,441  miles  bv  the  Panama  Canal. 

The  places  in  Australia,  the  hast  Indies,  and  southern  China,  equally  distant  from  New  York 
by  the  Nicaragua  and  Suez  routes,  are  shown  on  Plate  N6.  It  will  bo  obserred  that  the  line  passing 
through  points  equidistant  from  New  York  via  the  two  canals  crosses  the  western  part  of 
Australia,  runs  west  of  the  Philippines,  and  touches  the  continent  of  Asia  in  the  neighborhood 
of  the  island  of  Hainan  considerably  to  the  west  of  Hongkong. 

In  Table  VI  the  distances  from  Liverpool  to  Australasia  and  the  Orient  by  way  of  the 
Nicaragua  and  Suez  routes  are  contrasted. 


"Oniittinp:  Blop'at  Tahiti  wnuM  ailit  Wi  mile*  to  thin  figure,  ami  if  Melbourne  wore  reached  by  Wellington  rather 
thnn  bv  Hjrdney,  it  should  be  increased  by  '232  miles. 

Hhnitting  stop  at  Tahiti  would  add  185  mi  lee  to  this  tiiriirc. 
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Table  VI. — IHManct*  from  Liverpool  to  the  Ewi  b>/  the  Sue:  and  Xicaniaua  route*. 


To- 


Sn.-i  route 


Nicaragua  Foil  1 1*. 


Purta  of  mil 


Nautical 

mlliK. 


Porta  of  call. 


Adelaide   Ail>  n  '  Colombo,  King  iminii-  s«»l  ' 

Melbourne         Aden.* Colombo,  KlngGcorge  Sound.Adeliildi- 

Sydney   Aden*  Colombo,  King  George  Hound.  Ade- 

laide. Melbourne. 

Wellington....  Aden.*  Colombo.  King  George  Sound.  Mel 
bourne. 

Manila   Aden,"  Colombo,  Singapore  

Hungkoug  do  

Tlenialti   Aden,  Colombo.  Singapore.  Hongkong,  shang- 

hai 

Yokohama  do  


II.  1M 
II.  DM 
12. 334 


Drill i,  Tahiti.  Sydney.  Melbourne'' . 

Urllo,  Tahiti.  Sydney*  

Brlto,  Tahiti  a  


DUhr- 

ener— 

Sucj, 

Nautical 

Si-  in 

mile*. 

gUK  *.. 

ia.iiw 

1.XIX 

12.9*1 

I.S.-J 

12.408 

-  171 

tS,M   do.'. 


b.6tj 

9.731 

ll,s<rj 


it. t*n  ft. 


Brlbi,  fell  Pranclaeo.  Yokohama''. 

 'lo  '  

Brlto.  San  Franctaco,  Yokohama, . , 


11, Mo    Brlto,  San  Pnuirlaro 


13.W7 
13,777 
13.A64 

ta.ifc 


-  M7 


a  llirccl  voyage  from  Aden  lo  King  George  Sound  would  aliorten  theae  routea  MO  milea. 
a  Direct  voyage  from  Brlto  to  Sydney  would  shorten  theae  routea 52  mllca. 

'  Direct  voyage  from  Brlto  to  Wellington  would  nhorten  thin  dMance  by  la.',  mile*  and  make  the  difference  1.6c*  rallea. 
1 A  atop  at  Shanghai  would  add  lo  t lib*  route  .»«  mllca. 
•  A  atop  at  Shanghai  would  add  to  tbia  mule  319  mllra. 

With  the  exception  of  Wellington,  the  Pat-ilie  ports  named  in  Table  VI  are  nearer  Liverpool 
via  the  Suez  Canal  than  by  wav  of  Nicaragua.  From  Liverpool  to  Sydney,  however,  the  distance 
via  Brito  and  Tahiti  is  only  1Y2  miles  and  via  Panama  857  miles  more  than  via  Suez,  Colombo, 
Adelaide,  and  Melbourne.  Yokohama  is  but  547  miles  farther  from  Liverpool  via  Brito  and  San 
Francisco,  and  !*34  miles  farther  via  Panama  and  San  Francisco  than  via  the  easterly  route. 

The  route  from  Liverpool  to  Japan  and  China,  by  way  of  the  American  Isthmus,  passes  close 
to  both  the  Atlantic  and  Pacific  seaboards  of  the  United  States.  A  vessel  would  add  but  314 
miles  to  the  length  of  the  voyage  from  Liverpool  to  Colon  bv  calling  at  New  York  Citv,  the  port 
having  the  largest  foreign  commerce  of  any  city  in  the  world  (London  excepted)  and* an  export 
traffic  going  in  all  directions.  By  calling  at  the  south  Atlantic  or  Gulf  ports  of  the  United  States, 
the  raw  and  manufactured  cotton,  which  is  exported  in  large  quantities  from  tire  United  States 
across  the  Pacific,  could  be  added  to  the  vessel  s  cargo.  A  call  at  San  Francisco,  or  some  other 
west  coast  port  of  the  United  States,  would  enable  the  vessel  to  participate  in  the  grain  and  lum- 
ber trade  from  the  United  States  to  Oriental  countries.  If  the  vessel  making  the  trip  from 
Liverpool  to  Asia  is  sailed  under  the  American  flag,  it  can  participate  in  the  coasting  trade 
between  the  two  seaboards  of  the  United  State*,. 

By  consulting  Plate  86,  on  which  the  points  in  Australasia  and  the  East  Indies  equally  distant 
from  Liverpool  are  located,  it  will  be  seen  that  the  line  connecting  the  places  equidistant  from 
Liverpool,  by  way  of  the  Nicaragua  and  Suez  routes,  passes  between  New  Zealand  and  Australia, 
runs  east  of  the  main  island  of  Japan,  and  touches  the  continent  of  Asia  on  the  Manchurian  coast 
some  distance  north  of  Vladivostok.  As  far  as  distance  alone  is  determinative,  tho  commerce  of 
Liverpool  with  Australia  and  tho  Far  Bast  is  tributary  to  the  Suez  route;  but  tho  commercial 
factors  other  than  distance  will,  in  all  probability,  so  affect  the  routes  of  trade  as  to  cause  some 
of  the  outbound  and  inbound  trade  of  Liverpool  with  the  East  to  make  use  of  the  westerly  route. 

For  the  purpose  of  showing  the  relative  advantages,  as  far  as  distance  is  concerned,  which 
New  York  and  Liverpool  will  possess  for  the  Eastern  trade  after  the  isthmian  canal  has  been 
completed,  Table  VII  has  been  prepared:" 


Table  VI  I. — <  ominrutm*  nf  dittanee*,  in  naitlicnl  miles,  from  .Yew  York  and  Liverpool  to  Australasian  anil  Asiatic  ports 

via  the  Xirarai/na  ami  Sue:  route*. 


To- 


Wrlllngtnn . , . 
Sydney  


Adelaide  .. 
Manila  .... 
llmigkong. 
Shanghai.  • 
Tientsin . . . 


Yokohama 


From  New  York  (via  Nicaragua i 


Route. 


Mllca. 


from  Uverraail  iviaSneii. 


Route. 


Brit...  Tahlll  . 


IL7ai 
MM 


Brlbi,  Tahiti,  t  Sydney. ><  Melbourne   10,7.1(1 

Brito.  San  mucin-",  Great  Circle.  Yokohama  11,207 

....do   11, on 

....do   10, 507 

....do   I0.a2« 

Brito.  Sail  Frnnciaco.  Great  Circle  


Aden,  b  Colombo,  King  George  Sound.  Mel- 
bourne. 

Aden,*  Colombo,  King  George  Sound.  Ade- 
laide. Melbourne. 

Aden. "  Colombo.  King  George  Sound  

Aden,  Colomlai.  Singapore  

 do  

Aden.  Colombo.  Singapore,  Hongkong  

Aden.  Colombo.  Singapore.  Homrkonit. 
Shanghai. 

 do  


lHfler 
enre— 

Mllca. 

iSuez.  -. 
Nleara 
gua.  l  \. 

12,  IK* 

4-4.2S1 

12,234 

+  2.  M* 

Mi  IN 

»,677 
»,73l 
10,  .no 
ll.StfJ 

+  8*2 
-l.rMO 
—  I. aic 
4-  n 
+  sw 

11, MO 

4-2.111 

a  From  Plate  74  the  flgurea  may  la-  obtained  for  comparing  the  Panama  and  M  routea 
a  Omitting  atop  at  Colombo  will  shorten  voyage  Mo  mile*. 
'Omitting  atopat  Tahiti  will  shorten  voyage  W  mllra. 

J  If  veaael  gora  by  Wellington  and  Melbourne  voyage  will  be  shortened  2X2  mllra. 
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New  York  will  lie  nearer  than  Liverpool  to  Now  Zealand  and  the  conuuerciallv  important 
half  of  Australia.  Liverpool  by  wuy  of  the  Suez  route  will  he  nearer  than  New  York  by  way 
of  the  Nicaragua  or  Panama  route  to  the  Philippines,  Hongkong,  and  southern  Asia.  Shanghai 
will  bo  somewhat  farther  from  New  York  than  from  Liverpool,  the  handicap  of  New  York  by 
way  of  Panama,  San  Francisco,  the  Great  Circle,  and  Yokohama  Ix-ing  2i*5  miles — the  route,  from 
Liverpool  by  way  of  the  Sue/,  including  a  call  at  Colombo,  Singapore  and  Hongkong.  If  the 
call  at  San  tranciseo  be  omitted  the  New  York-Panama  distance  is  shorter  than  the  Liverpool- 
Suez  route.  Northern  China,  Manchuria,  and  Japan  will  be  considerably  nearer  New  York 
than  to  Liverpool. 

Plato  8G  shows  that  the  line  connecting  the  points  equally  distant  from  Liverpool  and  New 
York  by  tho  Suez  and  Nicaragua  routes,  respectively,  run*  through  the  central  part  of  Australia, 
through  the  western  part  of  New  Guinea,  east  of  the  Philippine  Islands,  and  touches  the  main- 
land of  Asia  a  little  north  of  Shanghai. 

The  foregoing  seven  tables  have  shown  the  effect  which  a  Nicaragua  canal  would  have  upon 
the  ocean  distances  from  our  eastern  seaboard  to  the  Pacific  countries  of  America,  Australia, 
and  Asia.  These,  tables  have  also  shown  the  manner  in  which  the  comparative  distances  from 
our  eastern  seaboard  and  from  Europe  would  be  modified  by  a  Nicaragua  canal.  In  Table  VIII 
the  Nicaragua  and  Panama  Canal  routes  arc  contrasted,  and  the  distances  from  typical  Atlantic 
and  Gulf  ports  of  tho  United  States,  and  from  representative  European  cities  to  the  western 
coast  of  the  American  continents  ami  to  train- Pacific  countries,  by  way  of  each  canal  route,  are 
given: 

Tablk  VIII. — Omifinrvmn  of  distance*,  in  nautical  mite*,  from  American  and  Kuropean  Atlantic  porUtO  Pacific  port*  via 

tfte  Xiearagua  and  Panama  canal*. 


From 


New  York.. 

Norfolk  

Charleston  . 


Port  Tampa  .  - 
New  Orleans . 


(;»lreetuu 


Antwerp  . 
Bordeaux 
tiibrallar . 


Vl»- 

To  Port 
Towns- 
euil  via 
S«ri  Kmn- 

rhen. 

To  Sad 
Fran- 

c-lnco. 

To  Guay- 
aquil. 

TofiU. 

lau. 

To Iqul 

que. 

To  Val 
uaralso. 

To  Colo- 
nel. 

ft.  MM 

4.921 

8,246 

3.761 

4,  m« 

4,«H 

161 

6.0?, 

5,299 

1,864 

3,859 

4.021 

I,...' 

4.8» 

5.485 

4.710 

3,  OSS 

3,540 

4.182 

4.767 

4.940 

\m 

\0»7 

3,«3 

8,167 

3.819 

4,438 

4,  tat 

6,276 

4.901 

2,836 

8.881 

3.973 

4,.V* 

4.741 

Panatna  

5. 673 

4. 898 

.'.Mil 

2.956 

3,638 

4,239 

4,437 

4.7M 

a.  978 

a.sos 

2.808 

3.450 

4.U34 

4.211 

5.838 

l.'vKl 

3.098 

2.693 

3,255 

3,86t 

4,072 

Nicaragua  

4.888 

4.  US 

2,443 

2.948 

3.690 

4,175 

4.358 

\  Panama  

M77 

4.es« 

3.313 

2.758 

3,430 

4.039 

4,237 

.4,996 

4,321 

■i.m 

8.051 

3.  KM 

4.278 

4.461 

4,574 

4,799 

2,  364 

2.848 

3,530 

4, 129 

4,:«v 

J  Nicaragua  

5.975 

8.481 

7, 123 

7,7<K 

7, 891 

«,  sis 

a.o* 

f.  uci 

8.098 

6,780 

7,369 

7,577 

8,  16* 

6,  493 

6.998 

7,6(0 

8.225 

8,408 

9,242 

B.032 

6.527 

7,  l*» 

7,798 

8.006 

8,664 

7,889 

8.314 

8,719 

7,361 

7,946 

8.129 

«,*a 

h,  m 

6.753 

6,248 

C,  «ID 

7,519 

7,727 

8.414 

7.6» 

6.964 

,, 

7,111 

7.696 

7,879 

8,713 

7.93a 

5.603 

5.998 

6,6(0 

7.269 

7.477 

8,148 

7.373 

5.A98 

6.203 

H,  H'> 

7.43(1 

7. 613 

8,447 

7,671 

5.337 

6,894 

7.003 

7.311 

Tablk 


r  VIII. — Comparison  of  distance*,  in  nautical  mile*,  from  American  and  Kurnptan  Atlantic  port*  to  Pacific  port* 

the  Sicaragva  and  Panama  canal*. 


New  York  

Norfolk  

Charleston  

Purl  Th n 1 1«  

New  Orleans  

I. Ill  Vr.  [MM  


Vla- 


Nlraragua  . 
Panama. , , , 
Nicaragua  , 

Panama  

Nicaragua  . 


Nicaragua  . 

Panama  

Nicaragua  . 

I*anama  

'Nlcuragua  . 

i  Panama.... 

 SSr.: 

H-bur.  

*w  tear.: 

»*.  iJian^rr: 


To  Yoko- 
hama Tin 
San  Fran- 
riaro.* 

To  Shang- 
hai via  Ban 
FniMloooa 

and  Ynka- 
hama. 

To  Manila 

vln  San 
Francisco" 
and  Yoko- 
hama. 

To  Sydney 

vlaT.hlU  " 

To  Mel- 

I."  IT  II,      V  III 

Tahlta  • 

and  Sid- 
ney. 

To  Wel- 
lington 

via 
Tahlta.* 

9,457 

III.  '«i7 

11.207 

9.676 

10.351 

(.Tie 

10.  8« 

11.58.-. 

9.R53 

10.477 

MR 

9,346 

10,aM 

10.997 

9.466 

10,041 

8,505 

9.623 

10,684 

11.384 

9.650 

9,858 

8,6(0 

9.037 

9.967 

lu.  5u6 

9.260 

9,831 

8,296 

9.344 

10.367 

10.809 

9.  451 

10.006 

6.491 

8.514 

9,564 

10,364 

8.733 

9.308 

7.778 

9,089 

10,119 

III.  »19 

9.086 

9.661 

MSB 

8,654 

II,  Tin 

10.401 

8.878 

9,448 

7.913 

H.J.II 

HI.  M 

10.984 

9,  251 

9.826 

8,391 

8,757 

9.887 

10.587 

9.056 

9.631 

6,016 

9.335 

10,  3H5 

11.085 

9.352 

9.937 

8,392 

13.187 

13,387 

13.937 

12.406 

12.981 

■1.4W 

13,674 

18,624 

14,334 

12.591 

13,166 

11,631 

12,701 

18,  754 

14,454 

13,938 

13,498 

11.963 

18,  IBS 

14,053 

14,753 

13.  (Ml 

13.695 

12.080 

11425 

13,475 

14,176 

12.  641 

13,219 

11.684 

13,724 

18.774 

14.474 

12.741 

13. 816 

11.781 

13.175 

13. 225 

13.936 

12.894 

12.969 

11.434 

12.474 

18.534 

14.234 

12.  491 

18,066 

11.471 

11,909 

13,«V» 

ia.r.69 

12.  1> 

12,703 

II.16H 

12,308 

18.258  I8.9A8 

12.225 

12.800 

11,2*6 

a  Via  Honolulu  add  374  milea  for  Nicaragua  and  fur  Panama . 
»Oinittlug  Tahiti  reduces  voyage  front  Brlto  by  62  tulles. 


'  Voyage Troin  Brlto  to  Sydney  by  w«y  of  Wellington  1*392  nillea  les«  than  by  way  of  Tahiti:  from  Panama  It  i«  405  miles  )r 
ifVoyag*  from  Brlto  10  Wellington  direct  is  185  miles  shorter  than  via  Tahiti,  and  from  Panama  It  Is  3.VI  miles  shorter 
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Table  VIII  shows  very  clearly  that  the  Panama  route  is  the  more  advantageous  for  the,  west 
South  American  trade,  InHh  with  Europe  and  tho  United  States.  For  the  commerce  of  Europe 
and  the  United  States  with  every  other  Pacific  country,  with  the  exception  of  New  Zealand,  to 
which,  the  distances  are  praeticafiy  equal,  the  Nicaragua  is  shorter  than  the  Panama  route.  If 
the  call  he  made  at  Tahiti  on  the  vovage  between  Wellington  and  the  American  Isthmus,  the 
Nicaragua  route  is  somewhat  shorter  than  the  one  across  Panama  for  tho  trade  of  North  Atlantic 
countries  with  New  Zealand.  If  this  voyage  Ik1  made  without  the  call  at  Tahiti,  distance  by  way 
of  the  two  canal  routes  is  practically  the  same. 

For  convenience  of  comparison,  the  following  brief  tablo  is  serviceable.  The  distances  from 
New  York,  New  Orleans,  and  Liverpool  by  way  of  the  Nicaragua  and  Panama  Canal  routes  to 
San  Francisco,  Yokohama,  Hongkong,  Sydney,  Wellington,  and  Iquiquc  are  shown: 


San  Frmncbno  

Yokohama  

Hnnickonc  

Sydney  via  Tahiti. .. . 
Wflliinrtnn  via  Tahiti 
Iqulque  


Ni-w  York. 


New  Orlrjmft. 


Nl<-*r»<pi».!  Panama.    N1car»*aa.  Puuuna. 


Liverpool. 
Nienmx'im.  Panama. 


4.iki 
'<  i  ■■ 
it.** 

».«7« 
*.71« 

4,350 


MM 

ii.  •« ; 
».«<i 

H."B  . 
4,021 


t,  UK 
!t,6A4 
10.  .W3 
«,K73 

3.U0 


*.« 

v.  at  I 

11.143  I 
*.26l 
V»l 


7,661 
12,  lit? 
ll.ifdi 
I2.4U1 
11.446 

7,13a 


S.08* 
U..V4 

m,4m 
12,  .v>i 
ii. mil 
«.«T0 


ClIAITER  XVIII. 

CARGO  TONNAGE  OF  THE  EXISTING  MARITIME  COMMERCE  THAT  MIGHT  USE  AN 

ISTHMIAN  CANAL.  1898-99. 

The  attempt  u  made  in  the  following  chapters  to  measure,  with  all  possible  accuracy,  the 
unount  of  the  ocean  shipping  and  commerce  which  would  use  the  isthmian  waterway  at  the 
present  time,  if  the  route  were  in  existence.  The  latest  statistics"  of  ocean  shipping,  and  of 
the  commodity  traffic  of  which  maritime  commerce  is  composed,  have  been  carefully  examined 
ind  are  analytically  set  forth  in  these  chapters,  for  the  purpose  of  determining  the  volume  of 
the  traffic  reservoir  from  which  the  commerce  of  (he  canal  would  he  drawn. 

The  result*  of  three  distinct  statistical  investigations  are  hero  presented,  two  of  which  were 
made  by  the  Isthmian  Canal  Commission  and  one  by  the  New  Panama  Canal  Company.  The 
investigations  having  Iwen  made  without  reference  to  each  other,  afford  an  exceptional  opportu- 
nity for  a  comparison  of  results  obtained  by  different  methods,  and  for  testing  the  accuracy  of 
the  conclusions  reached  by  the  several  inquiries. 

One  of  the  two  studies  made  by  the  Isthmian  Canal  Commission  examined  the  statistics  of  the 
imports  and  exports  of  our  own  country,  and  those  of  several  European  countries,  for  the  purpose 
of  determining  how  many  tons  of  cargo  or  how  much  freight  the  trade  of  those  countries  might 
have  contributed  to  the  traffic  through  an  American  interocennic  canal  in  1899.  The  investigation, 
the  results  of  which  are  presented  in  this  chapter,  has  gone  fullv  into  every  essential  detail  concern- 
ing which  information  was  obtainable;  and  in  the  comparatively  limited  field  where  estimates 
were  unavoidable,  because  of  insufficient  official  data,  the  figures  have  been  subjected  to  such 
critical  tests  as  were  applicable. 

The  other  statistical  investigation,  conducted  by  the  Isthmian  Canal  Commission,  was  made  for 
the  purpose  of  finding  out  the  tonnage  of  the  vessels  which  would  pass  through  the  canal  if  it 
were  now  in  existence.  This  inquiry  involved  a  study  of  the  statistics  kept  by  the  leading  com- 
mercial nations,  of  the  entrances  and  clearances  of  the  vessels  now  engaged  in  the  commerce, 
between  the  ports  so  situated  that  their  maritime  trade  might  have  made  use  of  an  interoeeanic 
canal.  The  third  investigation,  described  in  the  following  chapters,  is  the  one  made  by  the  New 
Panama  Canal  Company  to  ascertain  the  tonnage  of  the  vessels,  that  during  recent  years  have  l>een 
engaged  in  commerce,  that  might  have  passed  through  a  canal  across  the  Isthmus  of  Panama:  the 
New  Panama  Canal  Company  having  courteously  permitted  the  Isthmian  Canal  Commission  to 
Present  in  this  re|K>rt  the  results  of  an  elaborate  study.  ' 

NATURE  AND  LIMITATIONS  OK  THE  INFORMATION*    \  \  \  1 1  a  ]tl  F.  FROM  OFFICIAL  STATI8TIOR. 

The  statistics  of  the  internal  commerce  of  the  United  States  and  of  other  countries  give  the 
volume  of  business  in  tons.  The  traffic  of  the  railways,  rivers,  and  canals,  and  the  productions 
of  our  mines  and  furnaces  are  measured  by  the  ton  unit,  and  the  same  is  true  of  the  products  of 
our  farms  and  forests  when  in  the  possession  of  the  transportation  agent.  The  statistical  units 
of  weight  most  familiar  to  the  people  of  the  United  States  are  the  snort  ton  of  2,000  pounds  and 
the  "long"  ton  of  2,240.  The  long  ton  is  not  employed  so  much  in  this  countrv  as  it  formerly 
was,  but  in  the  United  Kingdom  the  ton  of  2,240  pounds  is  still  more,  generally  used  than  the 
short  ton.  In  countries  that  have  adopted  the  metric  system  of  weights  and  measures  the  ton 
weighs  2,204  pounds. 

In  the  Government  statistics  of  ocean  commerce  no  record  is  made  of  the  cargo  or  weight 
tonnage  of  the  commodities  carried,  and  the  volume  of  business  done  is  expressed^ in  terms  of 
vessel  tonnage.  The  ''gross  register  tonnage"  of  a  ship  is  its  capacity  in  cubic  feet  divided  by 
100j  and  its  "net  register  tonnage"  is  determined  by  dividing  by  100  the  cubic  feet  of  space 
available  in  the  vessel  for  cargo.  Maritime  commercial  statistics  are  usually  given  in  net  regis- 
ter tonnage.  To  those  who  are  directly  concerned  with  maritime  commerce  the  statistics  of 
vessel  tonnage  are  a  readily  undeistood  index  of  the  volume  of  commodity  traffic;  but  to  many 
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if  not  most  men  engaged  in  industrial  pursuits  the  cargo  ton  of  2,oou  or  2,240  pounds  is  the 
customary  unit  employed  in  measuring  the  volume  of  trade,  and  figures  of  net  tonnage  have 
little  significance  until  they  have  been  converted  into  tons  of  weight. 

It  was  believed  that  a  statement  of  the  cargo  tonnage  or  the  amount  of  freight  that  would 
make  use  of  an  isthmian  canal,  if  it  were  now  in  existence,  would  lie  of  value  for  several  reasons. 
The  business  world  being  accustomed  to  consider  the  amount  of  traffic  in  terms  of  the  cargo  ton, 
a  statement  in  that  unit  of  the  volume  of  available  canal  tm die  would,  it  was  thought,  convey 
definite  information  that  would  be  readily  comprehended  without  being  translated.  The  statistics 
of  the  cargo  tonnage  of  ocean  commerce  permit  comparisons  to  be  made  with  the  statistics  of 
internal  traffic,  while  statements  of  vessel  tonnage  do  not.  The  saving  in  freight  rates,  further- 
more, that  the  opening  of  an  isthmian  canal  would  make  possible  can  Ik?  more  intelligently  con- 
sidered by  knowing  the  volume  of  cargo  freight  that  would  now  use  the  waterway.  Oceanrates, 
liko  railway  freight  charges,  are  levied  on  the  cargo  ton  of  weight  or  measurement,  but  unlike 
the  statistics  of  railway  traffic,  those  of  maritime  commerce  give  no  data  regarding  freight,  tonnage. 

The  United  States  Bureau  of  Statistics,  now  in  the  department  or  Commerce  and  Labor, 
collects  the  statistics  of  our  foreign  trade,  and  in  its  monthly  and  annual  publications  gives  the 
value  of  imports  and  exports  by  classes  of  commodities  and  by  ports.  Tables  are  also  published 
giving  the  values  and.  in  many  cases,  the  quantities  of  the  commodities  exported  from  each  port 
to  foreign  countries  as  a  whole;  similarly,  the  values  and  usually  the  quantities  of  the  imports 
entering  our  several  ports  from  foreign  countries,  taken  collectively,  are  given.  Though  these 
tables  are  elaborate  and  of  great  value,  they  do  not  give  the  amount  of  trade  by  articles  and 
quantities  carried  on  between  our  several  ports  and  the  countries  with  which  we  exchange 
commodities. 

It  is  not  possible  to  obtain  the  actual  cargo  tonnage  of  the  total  foreign  trade  of  the  United 
States  directly  from  our  official  statistics,  because  the  published  bibles  seldom  give  the  weights 
of  the  commodities,  frequently  do  not  state  the  quantities,  and  in  no  instance  is  the  ocean  freight 
tonnage  stated.    This  is  equally  true  of  the  commercial  statistics  compiled  by  foreign  countries. 

It  is  likewise  impossible  to  ascertain  from  the  published  tables  the  kinds  and  quantities  of 
commodities  that  constitute  the  trade  carried  on  through  and  by  our  several  ports  with  different 
countries.  Our  published  statistics  indicate  the  foreign  trade  carried  on  at  each  port  of  the 
United  States;  and  the  distribution  of  our  entire  trade  amongthe  several  countries  is  shown,  but 
it  is  in  the  form  of  total  values.  The  Bureau  of  Statistics  possesses  the  data  necessary  for  this 
analytical  presentation,  by  articles,  of  the  trade  of  our  respective  ports  with  each  foreign  country, 
but  the  tables  which  such  a  presentation  would  require  would  \n>  so  voluminous  as  to  make  their 
publication  for  all  ports  impracticable.  A  table  would  need  to  be  constructed  for  each  iwrt  or 
customs  district,  showing  its  trade  with  each  foreign  country  in  each  article  or  class  of  articles 
imported  and  exported.  There  are  at  the  present  time  more  "than  50  maritime  customs  districts, 
trading  more  or  less  with  92  foreign  countries,  by  exchanging  some  or  all  of  the  661  articles  in 
the  classified  list  of  the  commodities. 

Not  being  able  to  obtain  from  the  published  tables  the  data  necessary  for  the  calculation  of 
the  cargo  tonnage  of  our  ocean  commerce  that  would  now  make  use  of  an  isthmian  waterway,  the 
resort  was  had  to  the  unpublished  folios,  access  to  which  was  courteously  given  by  the  I  nitcd 
States  Bureau  of  Statistics.  The  facts  concerning  the  trade  of  each  port  were  copied  from  these 
folios,  and  two  nts  of  tables  were  constructed,  one  for  the  Pacific  polls  of  the  United  States  and 
one  for  the  Atlantic.  The  tables  constructed  for  the  Pacific  ports  showed  for  each  port  the  values 
and,  when  obtainable,  the  quantities  of  each  class  of  articles  imported  and  exported  in  the  trade 
carried  on  with  each  foreign  country  on  the  Atlantic.  Similar  tables  were  made,  giving  the  trade 
of  each  Atlantic  port,  with  each  Pacific  country. 

Having  secured  the  mass  of  data  contained  in  these  compilations,  the  work  of  converting 
quantities  and  values  of  commodities  into  their  cargo  tonnage  equivalents  was  begun,  and  the 
results  of  the  calculations  were  four  comparatively  small  tables  giving  the  values  and  the  cargo 
tonnage  of  the  imports  and  export*)  composing  the  trade  which  our  Pacific  ports  had  with  the. 
Atlantic  countries  in  ISWS-!''.*.  and  which  our  Atlantic  ports  had  with  Pacific  countries  the  same 
year.  These  four  tables  give  the  value  and  tin*  cargo  tonnage  of  the  maritime  foreign  commerce 
of  the  United  States,  which  might  have  used  the  isthmian  canal  had  it  been  in  existence  during  the 
year  ending  June  30,  1S!>!». 

The  discussion  of  methods  as  well  as  results  ian  Is*  given  more  advantageously  with  the  tables 
in  hand.  The  four  tables  present  (I)  the  value  and  cargo  tonnage  of  the  imports  into  each  of 
our  Atlantic  ports  from  the  Pacific  foreign  countries  traded  with;  (2)  the  exports  from  each 
Atlantic  port  to  those  countries;  (3)  the  value  and  cargo  tonnage  of  the  imports  into  each  Pacific 
jwrt  from  each  Atlantic  foreign  country  dealt  with,  and  (4)  the  value  ami  cargo  tonnage  of  the 
exports  from  each  of  our  Pacific  ports  to  each  Atlantic  country  to  which  commodities  were  sent 
Table  V  is  inserted  in  a  later  connection,  where  the  totals  of  the  first  four  tables  are  discussed. 
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1. — Atlantic  w»(  import*  from  foreign  I'ncijic  COtmtfU*,  mine*  and  mrgi)  Iima,  \jetir  rwliny  June  SO,  IMS. 
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I. — Atlantic  mail  impart* from  foreign  Pacific  countries,  catuet  and  cargo  Ions,  uear  ending  June  ,10,  1S9S. 
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II. — Atlantic  coast  export*  to  foreign  I'acijic  countries,  value*  and  cargo  tons,  fear  ending  June  JO,  1399. 
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II. — Atlnutir  r.yiitf  iM-ywrfa  It)  foreign  Piieijir  cuuultift,  vatw  and  citrou  low,  yoir  ending  June  SO,  1S99 — Continue*!. 
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III.  —  I'nritu-  rind  im/mru  from  ftirtian  Allanlir  nmntrift,  tnlite*  and  ntrgn  Unu,  w«ir  mding  June  SO,  1S9!>. 
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In  constructing  these  tables  the  trans-Atlantic  trade  of  our  Gulf  and  Atlantic  ports  was 
omitted  because,  it  would  not  lie  tributary  to  the  canal,  and  the  figures  include  only  the  ocean 
foreign  commerce  now  carried  on  by  our  Atlantic  and  ( iulf  ports  with  Pacific  countries,  and 
between  our  Pacific  ports  and  countries  on  the  Atlantic.  In  the  case  of  each  port  named,  orilv 
that  part  of  its  foreign  trade  is  given  that  might  lie  directly  affected  by  the  opening  of  the  canal. 

According  to  the  classification  of  the  United  States  Bureau  of  Statistics,  the  imports  number 
38:;  classes  and  the  exports  3428.    For  each  item  in  this  list  of  fifil  commodities  the  value  was 
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obtainable;  for  some  of  the  classes  the  number  or  quantities  of  articles  were  reported,  and,  for 
many  commodities,  weights  were  given  in  the  official  statistics.  In  all  cases,  however,  the 
weights  given  were  net,  covering  only  the  commodity  and  not  the  packing  or  "tare''  which 
constitutes  a  part  of  the  freight  cargoes  whose  weights  were  to  be  ascertained. 

In  order  to  determine  the  weight  of  the  tare  corresponding  to  the  weight  or  value  of  the 
ordinary  unit  of  each  of  the  many  commodities  considered,  a  large  amount  or  detailed  informa- 
tion had  to  be  secured  from  business  men  concerning  the  manner  of  shipping  the  various  articles. 
The  difficulties  of  this  and  other  parts  of  the  investigations  were  somewhat  complicated  by  the 
fact  that  many  commodities  of  bulky  character  are  nandled  by  ocean  vessels  as  measurement 
cargo,  40  cubic  feet  being  reckoned  as  a  ton  instead  of  2,240  pounds,  the  weight  ton  commonly 
employed  in  maritime  traffic.  In  determining  the  true  cargo  tonnage  of  goods  shipped  by  the 
measurement  ton  it  was  necessary  to  ascertain  the  cubic  contents,  boxing  included,  of  some"  unit 
of  quantity. 

To  reduce  commodity  values  to  weights,  to  find  the  average  tare  for  net  weights,  to  learn 
whether  shipments  were  made  by  weight  or  measure,  and,  if  by  measure,  to  find  the  weight  or 
value  of  a  measurement  ton,  an  extensive  correspondence  was  carried  on  with  men  engaged  in 
foreign  trade.  Representative  business  men  of  the  leading  commercial  cities  were  requested  to 
give  the  assistance  needed,  and  by  means  of  personal  interviews  and  a  large  correspondence  a 
mass  of  information  was  secured  covering  the  great  bulk  of  both  our  imp  n  and  export  trade. 
In  order  to  insure  the  greatest  possible  accuracy  for  tho  tables  of  cargo  tonnage,  inquiries  regard- 
ing each  line  of  foreign  trade  have  been  made  of  representative  firms  of  several  of  the  Targe 
seaports,  and  in  some  instances  several  firms  were  corresponded  with  concerning  each  commodity 
about  which  information  was  required. 

This  correspondence  extended  over  several  months  and  required  the  sending  out  of  several 
thousand  individual  letters;  but  by  means  of  the  knowledge  obtained  from  the  business  men,  who 
generously  gave  the  time  required  to  reply  to  the  requests  for  information,  it  was  possible  to 
prepare  the  above  tables  by  converting,  item  by  item,  into  equivalent  cargo  tons,  the  values  of 
nearly  all  of  the  articles  that  our  various  ports  would  have  imported  ana  exported  by  way  of 
an  isthmian  canal  during  the  fiscal  year  ending  June  30,  lM!»i».  Although  it  was  not  possibfe  to 
get  the  requisite  data  for  converting  every  ifem,  there  are  hut  5.7  per  cent  of  the  imports,  and 
2.4  per  cent  of  exports  included  in  the  aoove  tables  that  were  not  converted  according  to  the 
method  just  described.  The  small  quantity  of  imports  and  exports,  for  which  it  was  not  possible 
to  secure  satisfactory  factors  to  use  in  changing  values  to  cargo  tons,  were  converted  by  using 
for  the  multiplier  the  average  ratio  of  values  to  tons. 

These  residuary  values  and  quantities  consisted  largely  of  these  unclassified  articles  of  import 
and  export.  In  classifying  the  multitude  of  commodities  handled  in  international  trade,  it  is 
often  necessary  to  include  in  tho  larger  divisions  of  the  classification  a  group  entitled  "All  other." 
For  instance,  in  the  general  classification  of  the  exports  of  the  United  States  the.  division  "  Iron 
and  steel  and  manufactures  of "  contains  42  specific  classes  and  also  such  general  groupings  as 
''All  other  manufactures  of  iron  and  stoel,"  "All  other  machinery,"  and  "Tools  not  otherwise 
specified."  For  converting  the  indefinite  or  unspecified  classes  it  was  necessurjr  to  assume  that 
the  relation  of  the  values  to  the  cargo  tonnage  was  the  same  as  it  was  for  the  specified  classes  of 
their  general  division  of  the  classification.  The  value  of  "All  other  machinery."  for  example, 
was  converted  by  assuming  that  the  ratio  of  value  to  weight  and  bulk  was  equal  to  the  average 
for  the  11  sj>ecitied  classes  of  machinery;  and  it  i>  probable  that  the  results  obtained  in  this 
manner  were  nearly  correct  This  same  method  of  conversion  was  applied  to  the  unspecified 
classes  of  imports. 

It  was  not  practicable  in  the  case  of  every  general  grouping  entitled  "All  other,  etc.."  to 
secure  an  average  ratio  to  use  as  a  factor  for  converting  values  to  tons;  consequently,  a  part  of 
the  values  comprised  within  these  general  groups  was  included  with  the  residuary  quantities  that 
were  dealt  with  according  to  the  method  described  in  the  following  |Niragrnphs: 

After  having  converted  the  specified  classes  of  imports  and  exjiorts  ana  a.->  many  as  possible 
of  the  classes  or  grouping  entitled  "All  other"  or  "  Not  otherwise  specified,"  it  was  found  that 
!M»  jmt  cent  of  the  total  value  of  the  maritime  foreign  trade  of  the  United  Slates  available  for 
canal  traffic  during  the  fiscal  year  ending  .June  30,  lJfOO — in  round  numbers,  #Inl, 000,000  out  of 
$lU5,00U,(MiO-  had  been  accounted  for. 

The  remaining  4  js-r  cent  unaccounted  for  consisted  partly  of  the  unclassified  imports  and 
exports — the  general  residuum  placed  at  the  end  of  the  tables  of  imports  and  exports  published 
by  the  Bureau  of  Statistics,  and  designated  "all  other  articles  not  elsewhere  specified"  and  were 
also  made  up  partly  of  the  commodities  conc  erning  which  the  Commission  secured  no  information 
in  regard  to  the  relation  of  values  to  cargo  tons. 

A  classification  of  commodities  could  hardly  be  constructed  that  would  find  an  appropriate 
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class  for  every  article  listed  in  the  merchant*'  invoice  or  sales  book,  and  a  final  grouping  of  "'all 
other  articles  not  elsewhere  specified"  is  practically  necessary  in  making  up  tables  of  imports  and 
exports  such  as  are  published  by  the  United  State's  Bureau  of  Statistics.  The  total  value  of  the 
unclassified  commodities  that  had  to  be  dealt  with  in  constructing  the  aliove  tables  of  cargo  tons 
of  the  traflic  available  for  an  isthmian  canal  was  small,  and  the  change  from  value  to  tons  was 
made  by  assuming  these  articles  to  have  the  same  average  weight  and  capacity  as  had  equal  values 
of  typical  and  carefully  selected  classified  articles.  The  average  of  these  other  commodities  was 
taken  as  the  standard. 

The  classified  commodities,  concerning  which  no  information  was  secured  to  assist  in  the  con- 
version of  their  values  into  equivalent  cargo  tonnage,  consisted  to  a  limited  extent  of  shipments 
so  small  in  quantity  as  not  to  justify  an  investigation  of  them,  but  most  of  these  commodities 
were  made  up  of  articles  which  varied  so  much  in  value,  bulk,  and  packing  that  no  reliable 
estimates  regarding  them  could  Ih>  secured  from  shippers. 

Imported  commodities  constituted  the  greater  part  05  per  cent — of  the  values  that  had  to 
be  converted  by  means  of  general  averages.  This  was  to  be  expected  in  view  of  the  fact  that 
our  exports  consist  so  largely  of  such  articles  as  raw  materials  and  heavy  manufactures  whose 
weight  and  measurement  are  readily  ascertainable,  while  our  imports  contain  a  large  variety  of 
manufactures  and  other  articles  whoso  weight  and  bulk  are  difficult  to  determine. 

This  fact  is  well  illustrated  by  comparing  the  import  and  export  trade  of  our  Pacific  ports. 
The  exports  from  the  Pacific  ports  were  made  up  so  largely  of  raw  materials  or  food  products 
that  over  U9.it  per  cent  could  be,  converted  from  values  and  quantities  to  tons.  On  the  contrary, 
in  the  case  of  the  imports  from  Europe  to  the  Pacific  coast — a  rich  agricultural  section  with  but 
little  manufacturing  activity — data  could  l>c  secured  to  convert  only  HH  per  cent  of  the  total. 
The  amount  of  these  imports,  however,  is  small,  and  the  necessity  of  converting  12  per  cent  of 
their  total  value  by  indirect  methods  was  consequently  not  a  serious  matter.  Ninety-five  per 
cent  of  the  Atlantic  imports  from  the  Pacific  was  directly  converted,  and  for  the  Atlantic  exports 
to  the  Pacific  the  percentage  was  W.5  per  cent. 

The  commodities  for  which  no  specified  data  could  be  secured— $4,000,000  worth— were  con- 
verted by  means  of  general  averages,  obtained  in  the  manner  described  below.  The  imports  and 
exports  of  the  Atlantic  and  Pacific  seaboards  were  converted  by  using  different  factors  because 
of  the  diverse  characteristics  of  the  trade  of  the  two  coasts. 

For  all  the  exports  of  the  Pacific  coast,  except  a  few  from  San  Francisco,  factors  were  obtained 
for  the  direct  conversion  of  each  commodity  from  values  to  tons,  and  the  San  Francisco  exports 
not  otherwise  accounted  for  were  assumed  to'averagc  the  same  as  the  other  exports  from  that  city 
to  Europe. 

Twelve  per  cent  of  the  imports  to  the  Pacific  coast  from  Atlantic  countries  had  to  be  converted 
by  securing  an  acceptable  average  ratio  of  values  to  tons.  More  than  S45  per  cent  of  the  imports 
came  from  England  to  San  Francisco,  and  comprised  a  wide  range  of  articles.  These  San  Francisco 
imports  from  England  included  coal  and  precious  stones  as  two  important  items,  and  after  deducting 
the  values  of  these  two  commodities,  the  remaining  San  Francisco  imports  were  used  to  obtain  the 
factor,  by  which  the  values  of  the  unconverted  12  per  cent  residuum  of  Pacific  coast  imports  from 
Atlantic  countries  was  changed  from  values  to  cargo  tons. 

Of  the  Atlantic  coast  exports  to  Pacific  countries  those  sent  to  British  Australasia  are  the 
most  typical  and  the  most  important,  amounting  to  over  one-third  of  the  whole.  Inasmuch  as 
these  exports  to  Australasia  consisted  of  substantial  amounts  of  nearly  all  classes  of  commodities 
shipped  from  the  Atlantic  coast  to  the  Pacific,  it  was  thought  that  their  average  was  the  best  one 
to  tako  for  converting  from  values  to  tons  the  small  share  of  the  export  trade  to  the  Pacific  that 
had  not  been  directly  accounted  for. 

The  unconverted  Atlantic  imports  from  the  Pacific  were  reduced  to  tons  by  making  the 
Chinese  and  Japanese  imports  the  standard.  This  was  done  because  from  those 'countries  the 
widest  range  of  the  most  typical  articles  was  received. 

The  methisls  and  standards  followed  in  changing  the  values  of  the  imports  and  exports,  here 
under  consideration,  into  cargo  tons  of  weight  or  measurement  have  been  fully  explained,  because 
it  is  upon  those  methods  and  standards  that  the  accuracy  of  the  results  primarily  depends.  While 
the  results  obtained  are  necessarily  approximately  rather  than  ubsoiutely  exact  it  is  believed 
that  the  figures  contained  in  the  foregoing  tables  are  as  close  to  the  truth  as  they  can  lie  brought 
by  careful  statistical  work.  Having  described  the  manner  in  which  the  tables  were  constructed 
and  how  the  results  presented  in  them  were  obtained,  attention  may  now  be  directed  to  an  analysis 
of  the  tonnage  totals.  To  facilitate  comparison  the  totals  of  Tables  1  to  IV  are  summarized  in 
the  following  Table  V: 
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V. —  I Vi/tu-  and  (wr»/o  Umnagr  ti  f  thr  trtutr  irhirh  the  t'nitrd  .S*<i/«  would  limy  had  through  an  itthmian  ranal  during  thr 
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The  total  value  of  the  uiaritinie  commerce  of  the  United  States  that  might  have  used  an 
Isthmian  canal  to  advantage  during  the  fiscal  year  ending  June  30,  1809,  was  $105,769,127.  Of 
this  total  trade  the  Pacific  ports  had  $23,787,453  worth,  and  the  Atlantic,  including  their  trade 
with  the  Philippines  and  Hongkong,  $81,981,674  worth.  Whether  all  the  trade  carried  on  between 
our  eastern  ports  and  the  Philippines  and  Hongkong  may  properly  he  included  in  this  total  value 
of  the  commerce  of  the  United  States  available  for  canal  traffic,  is  an  important  question  that  is 
considered  at  length  in  the  discussion  which  follows,  regarding  the  entrances  and  clearances  of  the 
vessels  that  would  have  used  a  canal  during  the  past  year.  In  this  connection  it  is  sufficient  to 
note  that  the  value  of  the  trade  of  the  Atlantic  coast  ports  of  the  United  States  with  Hongkong 
and  the  Philippines  has  been  stated  separately. 

The  value  of  the  exports  from  our  west  coast  to  Europe  in  1*99,  $18,352,450,  and  the  corre- 
sponding cargo  tonnage.  715,6*2.9  tons,  were  abnormally  small  Itecause  of  the  severe  drought  of 
the  year  1897-98.  The  larger  part  of  tonnage  export  of  that  section  consists  of  grain,  and  during 
the  3'car  1898-99  the  grain  exports  were  less  than  50  per  cent  of  their  average  for  the  five  years 
preceding.  If  the  value  of  the  grain  exports  of  the  Pacific  coast  for  the  fiscal  year  1898  he  sub- 
stituted for  those  of  1899  in  the  above  table,  the  total  value  of  the  west  coast  exports  would  have 
equaled  $40,299,881. 

The  exports  other  than  grain  had  practically  the  same  value  in  1898  and  in  1899.  Had  the 
grain  exporta  of  1899  l>een  equal  to  those  of  1898.  or,  in  other  words,  had  their  amount  been 
normal,  the  cargo  tonnage  of  the  west  coast  exports  would  have  been  1.328.757  tons  instead  of 
715.682.9  tons,  the  figures  in  the  above  table;  and  the  total  cargo  tonnage,  instead  of  having  been 
2,823,013.3  tons,  as  stated  in  the  table,  would  have  been  612.874.1  tons  more,  or  3.435.887.4. 
This  larger  total  is  a  much  more  accurate  expression  than  is  the  smaller  total  of  the  cargo  tonnage 
of  maritime  foreign  commerce  available  for  canal  traffic  during  the  last  two  years.  This  larger 
sum  will  lie  used  in  the  comparison  that  will  subsequently  lie  made  with  the  tonnage  estimates 
derived  by  other  methods  of  investigations  that  will  lie  described  later. 

THK  AVKKAOK  VALUES  OK  THK  CAIMH)  TON. 

Besides  revealing  the  total  value  and  total  cargo  tonnage  of  the  import  and  export  trade 
which  our  country  might  have  had  by  way  of  the  proposed  isthmian  waterway  in  the  fiscal  year 
ending  June  30,  1899,  the  tables  indicate  some  interesting  differences  in  the  characteristics  of  the 
trade  of  our  Atlantic  seaboard  as  compared  with  the  commerce  of  the  Pacific  coast. 

The  value  of  the  Atlantic  coast  exports  listed  in  the  tables  was  $42,170,835,  and  the  cargo 
tonnage  of  these  exports  amounted  to  1,172,055  tons.  This  makes  the  average  value  of  the  cargo 
ton  to  have  been  $35.98.  In  the  case  of  the  Atlantic  coast  imports  considered  in  the  tables  tin- 
total  value  was  $39,810,839.  the  total  cargo  tonnage  633,572.5  tons,  and  the  average  value  of  the 
ton  $62.84. 

The  average  values  of  the  cargo  ton  will  doubtless  seem  low  to  many  persons.  It  must  not. 
however,  l»e  forgotten  that  the  tonnage  here  given  is  made  up  of  the'eornmodities  packed  for 
shipment.  A  large  amount  of  weight  and  space  are  taken  up  by  the  packing.  Moreover,  in  the 
case  of  many  commodities,  2.240  pounds  of  the  articles  would'  l>e  much  more  valuable  than  4o 
cubic  feet  of  it  would  be,  even  when  no  allowance  is  made  for  the  space  occupied  by  the  packages 
containing  the  goods.  The  average  values  just  cited  are  those  of  the  ton  of  freight  as  foundin 
the  holds  of  the  ocean  vessel. 

The  cargo  ton  in  these  tables  and  throughout  this  discussion,  it  mar  be  well  to  note,  is  in 
some  cases  2,240  pounds;  but  in  other  instances,  and  more  frequently,  it  is  the  measurement  ton 
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of  40  cubic  feet.  It.  was  impossible  to  make  a  distinction  Ijetween  the  weight  ton  and  tlie  mea- 
surement ton  in  compiling  the  al>ove  tattles.  because  both  are  used  by  shippers  and  ocean  carriers 
without  distinction. 

The  difference  between  the  average  values  of  the  cargo  ton  of  imports  and  that  of  the  exports 
is  explained  by  the  fact  that  the  exports  to  the  Pacific  markets  consist,  largely  of  bulky  manufac- 
tures of  iron  and  wood,  of  coal  and  petroleum  oil,  whereas  the  average  value  of  the  imports  from 
Pacific  countries  is  kept  high  by  the  Manila  hemp,  the  products  of  Japan  and  China,  Australian 
wool,  and  the  hides,  skins,  and' furs  from  Australia  and  South  America. 

The  cargo  ton  values  of  l>oth  the  import  and  export  trade  of  the  Pacific  coast  with  Atlantic 
countries  are  low.  The  total  value  of  the  imports  considered  was  $5,435,003,  and,  their  cargo 
tonnage  being  3o0.829.8  tons,  the  average  ton  value  was  $18.o".  The  $18,352,450  worth  of 
exports  included  in  the  tables  comprised  a  cargo  tonnage  of  715,082.9  tons,  the  average  ton  value 
being  §25.t>4. 

The  principal  Pacific  coast  exports  were  wheat,  flour,  barley,  and  lumber,  and  these  com- 
modities tended  to  lower  the  average  ton  value.  Their  effect,  however,  was  to  some  extent  offset 
by  the  exportation  of  canned  salmon  and  vegetables,  and  canned  and  dried  fruit-,  The  Bmall 
ton  value  of  the  Pacific  coast  imports  from  Atlantic  countries  is  accounted  for  by  the  fact  that 
the  greater  part  of  the  tonnage  is  made  up  of  coal,  salt,  cement,  and  glass.  The  textiles,  gloves, 
and  other  high-priced  European  articles  have  but  a  small  influence  on  the  ton  value. 

The  amount  of  cargo  tonnage  which  vessels  can  carry  per  gross  or  net  register  tonnage 
varies  with  different  ships,  but  the  ordinarv  ratio  between  cargo  and  register  is  well  known.  In 
the  following  chapter  tables  arc  given  which,  show  the  net  register  tonnage  of  the  vessels  engaged 
in  the  commerce  that  would  have  used  an  isthmian  canal  in  1899.  A  comparison  of  the  figures 
of  cargo  tonnage,  of  the  part  of  our  foreign  trado  that  has  been  studied,  with  the  net  register 
tonnage  of  the  ships  that  carried  that  trade,  will  roughly  check  the  accuracy  of  both  the  cargo 
and  the  vessel  tonnage  statistics  presented  as  the  result  of  this  investigation.  Before  making 
this  comparison,  however,  it  will  be  best  to  wait  until  the  tables  of  vessel  tonnage  contained  in 
the  discussion  that  follows  later  have  been  presented  and  analyzed. 

TOXXAOE  OF  THE  COMMERCE  BETWEEN   EUROPE  AND  THE  WEST  COAST  OE  SOUTH  AND  CENTRAL 

AMERICA  AND  BRITISH  COLUMBIA  AND  HAWAII. 

Up  to  this  point  the  cargo  tonnage  discussed. has  heen  that  of  the  United  States  only.  Our 
own  present  trade  that  would  pass  through  the  canal  merited  a  detailed  study,  because  of  the 
importance  of  securing  as  much  information  as  possible  regarding  the  industrial  and  commercial 
value  of  the  canal  to  the  people  of  the  United  States;  but  it  was  not  thought  that  the  cargo 
tonnage  of  the  trade  which  Europe  now  has  with  the  west  coast  of  South  and  Central  America, 
and  with  British  Columbia  and  Hawaii,  need  be  changed  from  values  and  quantities  into  cargo 
tons,  in  the  same  detailed  way  that  the  values  of  our  own  available  canal  commerce  were  converted 
into  their  tonnage  equivalents. 

The  large  mass  of  information  which  the  investigation  of  American  trade  had  furnished, 
regarding  the  relation  of  values  and  quantities  to  cargo  tonnage,  was  equally  applicable  to  the 
commerce  of  foreign  countries;  and  this  information  enabled  the  conversion  of  the  greater  part 
of  the  trade  of  other  countries  to  be  made  more  easily  and  quickly.  The  commodities  not 
changed  from  values  to  tons  by  the  direct  method  were  converted  by  means  of  averages  chosen 
in  a  manner  similar  to  those  methods  used  in  the  conversion  of  American  imports  and  exports. 

It  was  not  considered  necessary  to  determine  the  cargo  tonnage  which  every  foreign  country 
now  has  available  for  canal  traffic.  By  taking  the  nine  European  countries— the  United  Kingdom, 
France,  Germany,  Belgium,  Holland*  Austria-Hungary,  Italy,  Spain,  and  Sweden— nearly  all  the 
commerce  which  foreign  nations  would  have  with  the  west  coast  of  America  and  Hawaii  was 
reached.  Norway  has  no  commerce  with  this  section,  and  that  of  Greece  and  Russia  is  slight. 
The  trade  of  Kurope  with  our  west  coast  was  included  in  the  study  of  our  canal  commerce. 

The  first  of  the  following  tables  gives  the  cargo  tonnage  of  the  trade  which  the  nine  European 
countries  just  named  had  with  the  west  coast  of  South  and  Central  America  in  the  calendar  year 
1898 — the  figures  for  Belgium  being  for  1899—  and  shows  how  the  countries  shared  in  this 
commerce.  It  also  indicates  how  the  trade  was  divided  among  the  several  west  c<tost  American 
nations.  The  table  is  divided  into  two  sections  for  the  purpose  of  showing  both  the  import  and 
export  cargo  tonnage  for  South  America  and  Central  America  separately.  In  another  table  the 
trade  of  Europe  with  Hawaii  and  British  Columbia  is  shown. 
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It  will  be  seen  that  nearly  two-thirds  of  the  entire  cargo  tonnage,  of  the  trade  between  the 
nine  European  countries  and  the  west  coast  of  Spanish  America,  consisted  of  imports  from  South 
America,  and  that  four-fifths  of  these  imports  were  from  Chile.  This  indicates  the  present 
prominence  of  the  nitrate  of  soda  trade. 

In  cargo  tonnage  Germany  ranks  first  among  the  nine  nations  in  the  trade  with  the  west  coast 
of  Spanish  America,  but  in  value  of  commerce  the.  United  Kingdom  is  much  ahead  of  Germany, 
because  of  the  high  value  of  the  British  exports.  Germany's  large  import  tonnage  is  made  up 
mostly  of  nitrate  of  soda  for  use  in  her  chemical  industries,  and  her  exports  contain  some  coal, 
but  consist  largely  of  manufactures.  The  coal  exports  of  the  United  Kingdom  are  heavy,  but 
the  exports,  as  a  whole,  derive  their  value  mainly  from  the  manufactures. 

The  cargo  tonnage  of  the  total  exports  of  the  nine  European  countries  to  the  section  of  the 
American  continents  under  discussion  was  1.054,301  tons,  and  the  imports  2.110,467  tons.  The 
following  table  shows  how  the  trade  was  divided  between  the  South  American  and  Central 
American  countries: 


Summary  of  rargo  tonnage  of  Euroftean  import*  and  ej-jjorf* — Trade  with  South  and  f'rntral  America,  JH98. 
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Whether  the  entire  commerce  of  Europe  with  the  west  coast  of  South  America  would  make 
use  of  the  isthmian  canal  will  be  considered  in  the  chapter  devoted  to  the  discussion  of  (he  vessel 
tonnage  that  would  now  pass  through  the  canal,  and  to  the  consideration  of  the  question  of  tolls. 
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In  general,  the  canal  will  secure  nearly  all  of  this  trade  unless  the  tolls  should  be  so  high  as  to 
make  the  longer  and  less  desirable  route  around  the  Horn  or  through  the  Straits  of  Magellan 
more  profitable.  The  only  trade  that  would  not  pay  a  moderate  toll  for  the  privilege  of  using 
the  canal  is  that  of  Chile  south  of  the  fortieth  parallel  of  latitude,  and  the  commerce  of  that  sec- 
tion is  not,  and  can  hardly  become,  of  much  consequence. 

The  cargo  or  freight  tonnage  of  Europe's  trade  with  Hawaii  and  British  Columbia  in  the 
fiscal  year  1899  is  shown  in  the  following  table: 


C«rji»>  dmmigr  -  European  lra<lt  u  ith  Ifamtii  rmd  British  folnmbia. 
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In  this  table  the  figures  are  based  on  statistics  kept  by  Hawaii  and  British  Columbia.  The 
vessels  entering  Hawaii  take  cargoes  mainly  of  sugar  to"  the  United  States,  hence  there  are  no 
exports  from  Hawaii  given  in  the  table.  The  British  Columbia  trade  during  the  year  ending 
June  30,  1899,  was  but  little  more  than  two-fifths  that  of  the  previous  year,  and  for  that  reason 
the  totals  of  the  above  table  are  unduly  small,  but  for  the  salce  of  presenting  the  latest  data  it 
has  been  thought  best  to  retain  the  figures  for  the  year  1899. 

The  cargo  tonnage  or  the  European  trade  with  the  west  coast  of  Mexico  is  not  obtainable, 
because  the  European  statistics  do  not  separate  the  commerce  with  the  east  coast  of  Mexico  from 
that  with  the  west  coast. 

The  total  freight  tonnage  of  the  trade  between  European  countries  and  western  South  and 
Central  America,  British  Columbia  and  Hawaii,  during  the  latest  statistical  year  for  which  infor- 
mation was  obtainable,  was  3,2fit>,654  tons.  This  totaldoes  not  comprise  the  commerce  with  the 
west  coast  of  Mexico.  Moreover,  it  does  not  include  anv  of  the  commerce  between  Europe  and 
Eastern  countries— a  part  of  which,  for  reasons  stated  later,  would  pass  through  the  American 
canal.  In  studying  the  tonnage  of  cargo  that  the  commerce  of  the  United  States  might  have 
furbished  the  canal  in  1898  and  1899,  the  total  was  found  to  be  3,435,887  tons.  The  sum  of  these 
two  totals  is  6,702,541. 

This  represents  the  tbns  of  cargo  which  the  commerce  of  the  United  States  and  the  commerce 
between  nine  European  countries  and  the  west  coast  of  America  might  have  passed  through  an 
American  isthmian  canal  during  Europe's  fiscal  year  1898,  corresponding  with  the  calendar  year, 
and  our  fiscal  year  ending  with  Juno,  1899.  These  are  figures  applying  to  the  commerce  of  the 
past,  carried  under  the  conditions  then  prevailing.    They  do  not  refer  to  the  future. 

(Note. — The  totals  in  this  and  the  subsequent  statistical  chapter  differ  somewhat  from  those 
published  in  the  preliminary  report  of  the  Isthmian  Canal  Commission,  November  30,  1900.  In 
several  instances  the  statistics  of  the  final  report  of  the  Commission  are  for  a  different  year  than 
were  the  figures  comprised  in  the  totals  given  in  the  preliminary  report.) 
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Chaitkk  XIX. 

TONNAGE  OF  THE  VESSELS  EMPLOYED  IN  THE  COMMERCE  THAT  WOULD  HAVE  USED  AN 

ISTHMIAN  CANAL  IN  1899. 

In  ascertaining  the  tonnage  of  the  vessels  now  engaged  in  the  world's  commerce  that  would 
make  use  of  an  isthmian  canaftwo  methods  may  be  employed.  Ono  source  of  information  is  the 
records  of  entrances  and  clearances  of  vessels  kept  by  the  leading  commercial  nations,  and  this 
information  is  fairly  satisfactory,  although,  as  will  be  shown  presently,  careful  analysis  is  neces- 
sary to  avoid  erroneous  conclusions.  The  other  method  of  getting  at  the  vessel  tonnage  now 
available  for  the  use  of  a  canal  is  to  mako  a  record  of  the  movements  or  the  voyages  of  all  ships 
whose  routes  are  such  that  the  vessels  would  naturally  pass  through  the  canal. 

This  latter  method  of  recording  vessel  movements  and  computing  the  tonnage  from  the 
records  thus  made  was  adopted  by  the  New  Panama  Canal  Company  in  and  the  conclusions 
reached  by  their  elaborate  investigation  are  set  forth  in  the  chapter  which  follows  the  present 
one.  In  this  chapter  is  presented  a  discussion  of  the  statistics  of  entrances  and  clearances  of  the 
vessels  whose  commerce  would  have  taken  them  through  the  canal,  had  Mich  a  waterways  been  in 
existence  during  the  calendar  year  18KD.  In  a  few  instances  it  was  necessary  to  take  the  figures 
for  the  year  ls;»$. 

Inasmuch  as  all  important  commercial  nations  record  the  entrances  and  clearances  of  the 
vessels  trafficking  at  their  ports,  and  state  with  which  countries  the  vessels  trade,  it  is  theoretically 
a  simple  matter  to  determine  the  tonnage  of  the  vessels  at  present  following  routes  for  which  the 
canal  route  would  be  substituted.  As  a  matter  of  fact,  however,  the  statistics  of  entrances  and 
clearances  have  certain  important  limitations,  due  to  the  fact  that  different  countries  follow 
dissimilar  rules  in  making  their  statistical  records.  In  some  cases  also  the,  records  are  incomplete — 
as,  for  instance,  the  figures  recording  the  tonnage  of  vessels  trading  between  Europe,  Mexico, 
and  Central  America  do  not  indicate  whether  the  Europan  entrances  from  those  countries  are 
from  the  Atlantic  or  from  the  Pacific  coast.  The  same  limitation  exists  as  to  European  clearances 
to  that  section  of  the  world. 

The  lack  of  uniformity  of  methods  of  collecting  statistics  of  entrances  and  clearances  may 
either  result  in  a  duplication  of  tonnage  records  or  in  an  understatement  of  the  tonnage  engaged 
in  the  commerce  of  certain  countries,  and  it  is  unfortunate  that  the  statistics  of  international 
trado  are  not  compiled  in  accordance  with  uniform  rules.  A  vessel  entering  a  German  port  is 
recorded  as  coming  from  the  country  that  supplied  the  vessel  with  the  largest  share  of  its  cargo. 
If  this  vessel  were  to  enter  a  Hritish  port,  she  would  be  recorded  an  having  sailed  from  the  most 
distant  country  from  which  cargo  was  brought.  The  French  practice  is  the  same  as  the  English. 
In  compiling  the  statistics  of  clearances  it  is  the  practice  of  Great  Britain  to  record  a  vessel  as 
clearing  for  tho  mast  distant  country  for  which  she  has  cargo.  The  German  figures  credit  the 
clearances  to  the  country  to  which  the  most  cargo  is  bound.  The  French  practice  is  like  the 
English. 

Correspondence  with  the  collectors  at  a  number  of  the  ports  of  the  United  States  revealed 
the  surprising  fact  that  our  statistics  of  entrances  and  clearances  were  compiled  by  various  methods 
at  different  ports.  Tho  New  York  statistics  record  a  vessel  as  clearing  for  the  first  or  nearest 
country  to  w"hich  cargo  is  taken.  The  vessel  is  entered  from  the  most  distant  country.  At  other 
ports,  "however,  different  practices  prevail,  four  variations  in  methods  having  been  reported  by 
our  collectors  of  customs.    [A  uniform  rule  has  since  been  promulgated. J 

A  German  vessel  en  route  from  Chile  may  call  at  a  Belgian  or  Dutch  port  and  appear  both  in 
their  statistics  of  entrances  and  in  tho  German  records.  Likewise  a  vessel  outbound  from  Ger- 
many might  be  duplicated  in  European  statistics.  A  vessel  from  a  European  port  may,  and 
usually  does,  call  at  a  number  of  Pacific  American  countries.  However,  the  avoidance  of  "dupli- 
cation* because  of  the  numerous  stops  made  in  American  ports,  is  a  comparatively  easy  matter, 
because  only  the  records  of  the  entrance  and  clearance  at  the  European  end  need  to  be  considered. 
In  the  following  tables  and  discussion  no  figures  have  been  used  except  those  taken  from  the 
statistics  kept  in  Europe  and  in  the  United  States. 

There  is.  furthermore,  some  danger  of  confusion  because  of  the  difficulty  of  keeping 
Europe's  trade  with  tho  east  coast  of  South  America  separate  from  that  with  the  west  coast. 
8.  Doc.  222,  58-2  11  641 
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This  danger,  however,  is  only  slight,  because  mast  of  the  lines,  both  European  and  American, 
carry  nothing  for  east  coast  ports.  It  is  over  2,000  miles  between  Chilean  and  Argentina  ports, 
consequently  vessels  find  it  unprofitable  to  run  part  loaded  between  the  jiorts  of  those  two  coiin 
tries.  Vessels  load  full  cargoes  from  the  North  Atlantic  to  the  west  coast,  and  also  full  cargoes 
from  the  west  coast  to  the  North  Atlantic.  The  trade  of  the  east  coast  is  mainly  handled  by 
vessels  that  do  not  go  around  to  the  west  side. 

Although  the  American  statistics  of  entrances  and  clearances  were  not  compiled  in  accordance 
with  uniform  rules,  there  are  probably  no  duplications  in  the  figures.  In  fact,  the  practice  of 
New  York,  from  which  the  maior  share  of  our  commerce  moves,  of  recording  a  vessel  as  clearing 
for  the  first  port  of  call  for  the  discharge  of  cargo,  tended  toward  an  understatement  rather  than  an 
exaggeration  of  the  volume  of  outbound  traffic  destined  for  countries  that  will  be  reached  by  way 
of  an  isthmian  canal.    In  the  case  of  European  statistics  the  following  duplications  are  possible: 

1.  German  vessels  outbound,  as  suggested  above,  niajr  call  at  Holland  or  Belgium  and  be 
recorded  there.  Theso  German  vessels  outbound  might  possibly,  though,  as  a  matter  of  fact, 
they  seldom  if  ever  do,  call  en  route  at  British  ports.    One  German  line  calls  at  a  French  port. 

2.  German  vessels  inbound  may  call  at  a  French,  Belgian,  or  Dutch  port,  but,  as  a  matter 
of  fact,  they  do  not  call  at  Belgian  or  Dutch  ports.  Mast  of  the  trade  from  the  west  coast  of 
South  America  to  Europe  is  earned  in  full  cargoes,  and  German  vessels  are  not  apt  to  make  calls 
en  route  at  European  ports.  This  is  indicated  by  the  fact  that  the  Belgian  clearances  in  the 
South  American  trade  consists  almost  entirely  of  steam  tonnage,  while  the  entrances  are  made  up 
mostly  of  sailing  vessels.  The  same  is  true'  of  the  Netherlands.  In  regard  to  the  French  sta- 
tistics there  is  some  uncertainty. 

8.  Two  British  lines  to  and  from  the  west  wast  of  South  America  call  at  French  port*. 
Thus  the  French  statistics  arc  liablo  to  include  some  tonnage  entered  in  the  British  and  some 
contained  in  the  German  figures.  Tho  probable  amount  of  such  duplication  will  be  considered 
below  in  the  discussion  of  the  tables  which  follow. 

4.  In  the  case  of  Spanish  statistics  of  entrances  and  clearances,  it  is  possible  that  some  Brit 
ish,  some  French,  and  some  Italian  tonnage  may  be  included. 

Such  are  the  possible  kinds  of  duplication.  It  is,  however,  only  in  the  statistics  of  the  west 
coast  of  South  American  trade  that  duplications  aro  possible,  ana  to  assist  in  determining  the 
extent  to  which  duplications  probably  occur  it  will  be  best  to  study  a  table  showing  the  figures 
of  entrances  and  clearances  in  the  trade  of  European  countries  with  the  west  coast  of  South 
America.  The  following  table  summarizes  tho  apparent  vessel  tonnage  of  the  trade  of  European 
countries  with  western  South  America.  It  is  compiled  from  tho  latest  available  figures,  which 
in  the  case  of  the  I'nited  Kingdom,  France,  Belgium,  tho  Netherlands,  and  Italy  were  for  the 
year  1S99,  and  for  the  other  countries  were  for  1H98.  The  totals  of  the  table  are  subject  to 
such  modification  as  may  be  found  necessary  in  order  to  eliminate  the  results  of  duplication. 
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The  table  shows  that  the  European  statistics  of  entrances  and  clearances  of  the 
engaged  in  tho  trade  with  western  South  America  apparently  comprise  a  total  of  2,147,959  tons. 
In  order  to  determine  more  nearly  what  tho  actual  vessel  movement  was,  it  is  necessary  to  elimi- 
nate duplications  as  far  as  it  is  possible  to  do  so.  Efforts  have  been  made  to  securo  information 
from  tho  statistical  departments  of  European  Governments  not  only  regardini  he  regulations 
which  thev  follow  in  the  compilation  of  their  statistics,  but  also  concerning  the  movements  of 
vessels.  The  information  obtained,  however,  was  not  sufficient  to  make  possiblo  the  avoidance 
of  a  resort  to  estimates  in  making  reductions  from  the  statistical  tables  above  given. 

Great  Britain  and  Germany  aro  so  situated  that  thev  are  the  European  termini  of  vessel 
movements  lwtween  Europe  and  South  America.  Accordingly,  tho  Gorman  and  British  figures 
for  entrances  and  clearances  may  well  be  taken  without  alteration.  Such,  however,  is  not  tho  case 
with  Belgium,  the  Netherlands,  France,  and  Spain,  at  whose  ports  both  German  and  British 
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vessels  call  en  route.  At  Spanish  porta  French  and  Italian  vessels,  an  well  an  British,  make  more 
or  less  frequent  call*.  An  examination  of  the  Dutch  and  Belgian  entrances  and  clearances  shows 
that  the  vessels  arriving  consist  of  sailing  vessels,  and  that  those  departing  are  nearly  all 
steamers.  This  would  indicate  that  the  incoming  traffic  is  carried  by  chartered  sailing  vessels 
with  full  cargoes.  These  sailing  vessels,  after  discharging  their  cargo,  doubtless  depart  for  a 
British  port  in  search  of  outbound  coal  cargoes.  The  steamers  clearing  from  the  Belgian  and 
Dutch  ports  are  in  all  probability  mostly  German  vessels,  although  some  British  tonnage  may 
bo  represented.  In  view  of  these-  facta,  it  seems  that  the  Belgian  and  Dutch  figures  for  entrances 
should  be  retained  in  the  total  without  alteration,  but  that  some  reduction  should  be  made 
in  the  clearances  to  avoid  recording  a  vessel  a  second  time  whose  tonnage  hasalrcady  been  included 
in  German  clearan  ;es.  The  total  clearances  from  Belgium  and  the  Netherlands  are  10O,5H>5  tons, 
but  these  clearances  can  not  all  have  been  entered  in  tho  German  figures,  because  the  German 
clearances  are  much  less  than  the  entrances.  It  seems  probable  that  the  larger  part  of  the  tonnage 
of  German  vessels  recorded  as  clearing  for  South  America  goes  in  ballast  to  Antwerp  and  is  not 
recorded  in  tho  German  clearances.  Just  how  much  reduction  should  be  made  in  the  clearances 
of  Belgium  and  tho  Netherlands  must  be  entirely  a  matter  of  judgment,  hut  it  has  been  thought 
proper  to  take  30,000  tons  from  the.  total. 

The  largest  amount  of  duplication  in  the  tonnage  figures  doubtless  occurs  in  the  French 
statistics.  There  is  one  French  line  of  steamers  plying  between  Franco  and  the  western  coast  of 
South  America;  English  vessels  call  at  French  porta,  and  one  German  line  makes  calls  en  route 
at  two  French  ports.  The  French  entrances  are  172,107  tons  greater  than  the  clearances,  and  it 
is  probable  that  this  excess  of  entrances  over  clearances  is  to  he  accounted  for  by  tho  tonnage 
of  chartered  sailing  vessels  which  bring  full  cargoes,  mainly  nitrate  of  soda,  to  France.  This 
difference,  then,  ought  to  be  included  m  the  French  figures.  Furthermore,  the  figures  which 
cover  the  entrances  and  clearances  of  the  French  line  ought  to  be  included.  Probably  50,000 
tons  of  entrances  and  a  like  amount  of  clearance.-  will  cover  the  vessel  movements  of  that  line  of 
steamers.  It  is  probable  that  the  remainder  of  the  total  entrances  and  clearances  as  shown  in 
the  French  figures  is  also  comprised  in  the  British  and  German  statistics.  It  has  therefore 
been  thought  proper  to  deduct  from  the  French  figures  as  shown  in  the  table  206,502  tons — that  is, 
the  difference  between  272,107  (the  sum  included]  and  478,000,  the  total  shown  in  the  table. 

Both  British  and  French  vessels  call  at  Spanish  ports,  and  probably  Italian  vessels  occasion- 
ally do.  The  amount  of  commerce  which  Spain  has  with  the  west  coast  of  South  America  is  not 
much,  and  probably  the  figures  for  the  entrances^  77,150  tons,  cover  all  the  commerce  which  that 
country  has  with  the  American  section  under  consideration.  The  clearances  are  very  much  larger 
than  the  entrances,  but  the  amount  of  outbound  commerce  is  slight.  It  seems  certain  that  the 
Spanish  figures  for  clearances  represent  English  and  French  vessels  that  have  already  been 
recorded  in  clearance  statistics  before  reaching  Spanish  porta.  Accordingly,  it  is  believed  that 
accuracy,  demands  the  subtraction  of  the  Spanish  clearances  from  the  totals  of  the  above  table. 
Tho  entrances  and  clearances  of  Italy  are  small,  and  doubtless  represent  the  actual  vessel  move- 
ment between  Italy  and  western  South  America.  The  same  may  be  said  of  Sweden.  Russia 
does  not  appear  in  the  table  l>ecause  there  were  no  vessel  movements  between  her  porta  and 
western  South  America  during  the  year  under  consideration. 

The  reductions  which  the  foregoing  analysis  suggests  ought  to  be  made  amount  to  370,101 
tons,  which,  taken  from  2, 147,S*f>S*  tons,  the  total  of  the  table,  makes  the  revised  total  1,771,858 
tons.  Tho  absoluto  accuracy  of  this  corrected  total  can  not  be  asserted.  At  best  it  is  only 
approximately  accurate,  and  must  be  so  considered.  It  may  possibly  be  as  much  as  100,000  tons 
in  error,  although  that  is  hardly  probable.  There  are  various  ways  of  checking  these  figures  so 
as  to  determine  whether  they  are  approximately  correct  or  whether  they  are  largely  in  error. 
One  method  of  checking  them  will  lie  discussed  in  a  later  chapter  where  the  totals  reached  by  tho 
three  separate  and  distinct  statistical  investigations  presented  in  this  report  are  compared.  A 
study  has  been  made  of  the  importation  of  nitrate  of  soda  into  European  countries,  the  most 
important  export  from  western  South  America;  and  tho  tonnage  of  British  coal  exports  have 
also  been  considered.  The  figures  of  nil  rale  and  coal  movements  are  in  general  accord  with  tho 
distribution  of  vessel  tonnage  suggested  in  the  above  revision  of  the  totals  of  the  table  of  entrances 
and  clearances.  Furthermore,  the  information  that  has  been  obtained  regarding  the  routes  of 
steamers  owned  by  European  companies  operating  vessels  in  tho  South  American  trade  has  sup- 
plemented the  data  supplied  by  foreign  governments,  in  such  a  way  as  to  make  it  probable  that 
tho  revised  total  of  1,(71,858  tons  fairly  approximates  the  facta. 

IMI'ORTANCK  OK  T1IK  CHILKAX  COMMERCE. 

Every  student  of  the  industries  and  commerce  of  western  South  America  must  bo  impressed 
with  the_great  importance  of  that  region  to  the  industries  of  Europe  and  tho  eastern  part  of  the 
United  States,  and  also  to  the  prospective  traffic  that  will  make  use  of  an  isthmian  canal.  In 
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1899,  according  to  the  above  figures,  this  section  had  a  commerce  with  Europe  of  1,770,000  tons, 
an  amount  equal  to  nearly  one-fifth  of  the  heavy  tonnage  then  passing  the  Suez  Canal. 

The  greater  part  of  this  west  coast  South  American  trade  consists  of  Chile's  foreign  com- 
merce, and  Chile  s  prominent  place  is  due  to  the  nitrate  of  soda  beds  in  the  northern  part  of  that 
country.  Over  three-fourths  of  the  Chilean  exports  consist  of  nitrate  of  soda,  and  more  than  a 
million  tons  of  shipping  were  employed  in  carrying  that  commodity.  The  export  of  that  article, 
moreover,  is  rapidly  increasing,  and"  there  is  every  reason  to  believe  that  it  will  continue  to  grow 
for  several  decades  to  come. 

The  average  annual  exports  of  nitrate  of  soda  from  Chile  for  the  three  calendar  years  1897. 
1898,  and  1899  were  1,226,1100  metric  tons  of  2,204  pounds,  the  exports  for  the  year  1899  having 
been  l,3t>o.<»<M)  metric  tons.  The  increase  during  the  previous  fifteen  years  amounted  to  940,000 
tons.  If  the  growth  in  the  export  of  this  commodity  during  the  succeeding  fifteen  years  should 
prove  to  be  no  greater  than  it  was  during  the  previous  period  of  equal  length,  the  nitrate  tonnage 
in  1914  will  amount  to  2.HtK).IXI0  weight  tons. 

This  estimate  of  the  increase  in  the  use  of  nitrate  is  a  conservative  one,  because  it  assumes 
that  only  an  equal  quantity  increase  will  take  place  during  the  coming  period,  and  not  a  propor- 
tional percentage  increase.  If  it  were  assumed  that  the  same  percentage  of  growth  would  continue 
until  1914,  the.  figures  for  nitrate  shipments  of  that  year  would  amount  to  4,250,000  tons,  and  the 
Chilean  export  trade  as  a  whole  would  exceed  5,000,<MM)  cargo  tons.  Estimates  based  upou  the 
assumption  of  a  geometric  ratio  of  increase  might  properly  be  considered  excessive,  but  those 
which  result  from  the  application  of  the  arithmetical  rate  of  increase  will  doubtless  be  accepted 
as  moderate,  in  view  of  the  constantly  enlarging  demand  for  nitrate  in  the  manufacture  of 
fertilizers. 

Besides  being  an  exporter  of  nitrate  of  soda,  Chile  is  the  outlet  for  the  mines  of  Bolivia,  and 
also  has  copper  and  other  mineral  deposits  of  it*  own,  a*  well  as  a  variety  of  industrial  resources 
which,  together  with  the  characteristics  of  the  people,  combine  to  make  the  country  industrially 
and  commercially  progressive.  During  the  past  decade  the  nitrate  of  soda  has  comprised 
approximately  three-fou,rths  of  the  cargo  tonnage  of  the  exports  of  Chile. 

VESSEL  TONNAGE  OF  EUROPEAN  TRADE  WITH  WESTERN  CENTRAL  AMERICA  AND  MEXICO. 

It  is  impossible  to  determine  the  amount  of  the  trade  and  shipping  passing  aiound  the  Horn 
or  through  the  Straits  of  Magellan,  between  Europe  and  the  west  coast  of  Central  America  and 
Mexico,  because  Mexico,  and  all  the  Central  American  countries  except  Salvador,  have  ports  on 
both  oceans,  and  Germany  and  Italy  are  the  only  European  countries  whose  statistics  designate 
to  which  coast  of  these  countries  the  published  figures  apply.  The  figures  for  Salvador,  and  the 
German  and  Italian  entrances  and  clearances  for  the  trade  with  the  other  ports  on  the  west  coast 
of  Central  America  and  Mexico  are  shown  in  the  following  table.  German  figures  are  for  1898; 
others  for  1899. 
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The  combined  entrances  and  clearances  recorded  in  this  table  amount  to  but  70,867  tons. 
The  figures  refer  only  to  vessel  movements  around  South  America.  The  vessel  tonnage  engaged 
in  the  traffic  across  the  Isthmus  of  Panama  is  considered  in  a  later  connection.  The  statistics  of 
other  European  countries  indicate  that  commerce  is  carried  on  with  Central  American  and 
Mexican  ports,  but  an  estimate  only  can  be  made  of  the  share  of  the  tonnage  that  should  be 
credited  to  the  Pacific  shore.  Considering  the  importance  of  the  United  Kingdom  in  the 
maritime  and  commercial  world,  and  the  independent  ship-charter  trade  from  Central  America 
and  Mexico  to  the  United  Kingdom  and  the  other  European  countries,  not  mentioned  in  the 
tables,  it  is  safe  to  double  the  total  of  the  above  figures,  and  probably  140,000  tons  may  be  taken 
as  a  fair  estimate  of  the  direct  vessel  movement  between  Europe  and  "Pacific  Central  America  and 
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Mexico.  A  largo  part  of  the  trade  between  Europe  and  western  Central  America  and  Mexico  is 
handled  via  Panama.  The  vessel  tonnage  of  the  Panama  trade  is*  considered  in  a  later  connection. 
Reference  is  hero  made  only  to  the  direct  vessel  movement  lietween  western  Central  America 
and  Europe  around  South  America.  In  connection  with  this  estimate  of  140,000  tons,  attention 
may  be  called  to  the  fact  that  the  larger  part  of  the  population,  industry,  and  trade  of  Central 
America  is  on  the  Pacific  side,  where  for  climatic  reasons  the  growth  in  population  has  thus  far 
mainly  occurred. 

TRADE  OF  THE  WEST  COAST  OF  THE  UNITED  STATES,  HltlTlSH  COLUMBIA,  AND  HAWAII  WITH  EUROPE. 

The  reports  of  the  United  States  Bureau  of  Statistics  give  in  detail  the  entrances  and  clear- 
ances of  vessels  engaged  in  the  foreign  trade  of  each  of  our  customs  districts.  The  statistics  of 
the  tonnage  of  vessels  engaged  in  the  foreign  trade  of  the  United  States  that  would  avail  itself 
of  the  isthmian  canal  are  taken  from  our  Government  records.  The  figures  taken  are  for  the 
fiscal  vear  ending  .June  30,  1899.  In  the  following  table  is  given  the  trade  of  the  west  coast  of 
the  llnited  States,  of  British  Columbia,  and  of  Hawaii  with  Europe  in  the  year  1S99.  The 
Canadian  and  United  States  figures  are  for  the  year  ending  June  3H;  the  Hawaiian  arc  for  the 
calendar  vear.  The  Hawaiian  and  British  Columbian  statistics  are  taken  from  the  official  publi- 
cation-, of  those  countries. 
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Tile  trade  between  the  Pacific  coast  of  the  United  States  and  Kurope  comprised  213,798  tons 
net  register  of  entrances  and  860,2(4  torn  of  clearances,  u  total  of  574,052  tons.  During  the 
same  year  the  commerce  bet  ween  our  Pacific  coast  and  South  Africa  emploved  55,074  net  tons  of 
shipping,  but  that  is  not  included  in  the  totals  reached  in  this  chapter.  That  trade  would  find 
the  canal  route  about  1,500  miles  shorter,  and  if  the  tolls  were  low  the  canal  would  probably  bo 
used."  A  large  number  of  vessels  cleared  for  Panama  with  traffic  for  Europe  by  way  of  the 
Panama  Railroad,  but  that  traffic  is  not  being  considered  here. 

The  total  entrances  and  clearances  for  the  trade  of  British  Columbia  with  Europe  in  1899 
amounted  to  but  43,01*2  tons;  the  previous  year  thev  were  10tl,485  tons.  There  arc  no  clear- 
ances from  Hawaii  to  Europe  m-onled.  The  ships  take  Hawaiian  sugar  to  the  United  States  and 
clear  thence  for  Europe  or  elsewhere. 


UNITED  STATES  ATI  .ANTIC  COAST  TONNAOF.  WITH   PACIFIC  COUNTRIES. 


Vessels  trading  between  our  Atlantic  coast  and  the  wot  coast  of  South  America,  eastern 
Australia,  Oceania,  Japan,  and  China  will  use.  the  isthmian  canal,  with  the  possible  exception  of 
a  part  of  the  vessels  passing  to  and  from  Hongkong  and  the  Philippines.  A  portion,  and  prob- 
ably the  larger  share,  of  thi>  Hongkong  and  Philippine  trade  will  use  the  canal. 

The  records  kept  at  the  United  States  customs  offices  show  the  following  entrances  and 
clearances  in  the  trade  between  our  Atlantic  and  Gulf  scal>oard  and  the  foreign  Pacific  countries. 
The  first  table  refers  to  the  Pacific  countries  of  South  America:  the  second  to  the  Orient,  i.  e., 
to  Japan.  Siberia,  China,  Hongkong,  the  Philippines.  Australia,  and  New  Zealand: 

Entrance*  and  clearance*,  United  Stair*  Atlantic  coatt  trade  tcith  Hamiii  and  foreign  cimnlriet  uf  I'acitie  America,  i/ear 

ending  June  .10,  181W. 


c.inntry. 


Entrant1**.  Clramnr**. 


JW 


Ertuidor  

Peru   »i0i!i  I 

chile   W.2T7 

Hawaii   as.  919  ' 

Tulal   Iirj.  K49  j 


Tmt. 
2,067 
1,22* 
31,774 

A** 


Total  pulmiu  i-  »n«l  vlvarancf*.  lflfi.361  toon. 

"In  the  preliminary  ret*>rt  «(  the  iHthmiaii  Canal  UoUllaiMiotl  the  nwl  tomiafic  totals  included  this  item  of 
N5.074  tons. 
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Kntrmiret  and  ctrrminct*,  Unittd  Skitt*  AUtmtir  axitt  tnulr  wi'/A  Oriental  cvvulritu,  Jucitl  year  IK99. 


Cumitrj 


I  a  pun 

rilieriii 


M.an 


China    I  M.m 

«,«2I 


IIi'UitkouK 


174.  M 

ss. 

».M 


Combined  toUU.  «J7,<2i  tons. 

The  total  entrances  and  clearance*  between  our  eastern  seaboard  and  Hawaii  and  the  countries 
of  western  South  America  for  the  year  ending  June  80,  1899,  were  lttt»,8tf4  tons.  There  was  no 
direct  vessel  movement  during  that  year  between  our  Atlantic  coast  and  British  Columbia  and 
Pacific  Mexico  or  Central  America. 

The  table  of  vessel  movements  between  the  eastern  ports  of  the  United  States  and  trans-Pacific 
countries  shows  a  total  of  454, 070  tons  of  clearances  and  173,852  tons  of  entrances,  a  combined 
total  of  627,422  tons.  There  were  special  difficulties  encountered  in  securing  the  statistics  of  the 
vessel  movements  between  our  eastern  seaboard  and  Eastern  countries,  because  the  published  fig- 
ures of  entrances  and  clearances  did  not  truly  record  the  actual  movements  of  vessels.  This 
was  due  both  to  our  practice  of  recording  the  statistics  and  to  the  fact  that  vessels  stop  going 
and  coming  at  European  and  other  countries  on  their  voyages  between  the  United  States  and 
the  Orient. 

The  figures  of  the  above  table  comprise  only  the  tonnage  of  vessels  which  the  records  of  our 
custom-houses  show  to  have  made  a  voyage  from  our  eastern  ports  to  countries  east  of  Singapore, 
or  to  have  entered  direct  from  those  countries.  As  a  matter  of  fact  many  vessels  take  cargoes 
from  the  I'nited  States  to  Europe,  then  load  for  the  East,  whence  they  may  return  to  the  United 
States  either  bv  way  of  Europe  or  by  sailing  in  the  opposite  direction.  A  large  part  of  our 
exports  to  the  East  are  sent  to  Europe  and  there  reshipped.  Likewise  a  good  portion  of  our 
imports  from  trans-Pacifie  countries  comes  to  us  by  way  of  Europe.  The  above  table  is  defective 
for  two  reasons.  It  gives  no  information  concerning  the  vessel  tonnage  employed  in  carrying 
our  exports  that  went  to  Eastern  countries  by  way  of  Europe  and  our  imports  that  came  from 
those  countries  by  some  European  city.  Again,  it  understates  the  tonnage  of  the  ships  that  come 
from  Eastern  countries  to  the  I'nited  States.  Many  of  them  come  by  way  of  Java  and  are  entered 
from  the  Dutch  East  Indies;  others  come  by  way  of  Europe  and  are  "entered  as  from  there.  Some 
come  from  Chile. 

A  more  adequate  measure  of  the  tonnage  of  the  shipping  engaged  in  commerce  with  Oriental 
countries  would  be  secured  by  doubling  the  tonnage  of  vessels,  making  the  voyages  directly  to 
those  countries.  This  larger  total,  908,140  tons,  is  probably  too  small,  but  it  has  lieen  adopted 
as  the  best  figure  obtainable  by  the  study  of  the  statistics  of  entrances  and  clearances  and  the 
known  facts  regarding  commercial  movements.  One  reason  for  thinking  it  unduly  small  is  that 
the  vessel  tonnage  of  the  commerce  l>ctwcen  our  Pacific  coast  and  the  trans-Pacific  countries  east 
of  Singapore  in  1899  amounted  to  1,501,000  tons.  While  the  vessel  tonnage  of  this  Pacific  trade 
was  doubtless  greater  than  the  vessel  tonnage  of  the  American  Atlantic  trade  with  the  countries 
east  of  Singapore,  it  does  not  seem  probable  that  the  latter  tonnage  was  less  than  three-fifths  of 
the  former.  Another  reason  for  thinking  that  the  vessel  tonnage  engaged  in  the  commerce 
between  our  eastern  seattoard  and  Eastern  countries  was  fully  as  much  as,  if  not  more  than, 
008,140  tons  during  the  fiscal  year  1890  is  that  the  Panama  Canal  Company's  record  of  vessel 
movements  between  the  American  Atlantic  seaboard  and  the  Pacific  section  east  of  90  degrees 
east  of  Paris  makes  the  total  tonnage  for  the  calendar  year  1,271,357  tons.  This  total  includes 
Singapore  and  Sumatra  and  Java,  and  should  tic  larger  than  the  total  of  008,140  tons,  hut  proba- 
bly less  than  3<)3.000  tons  larger.  By  their  method  of  study,  which  is  described  in  the  following 
chapter,  they  could  follow  the  movements  of  each  ship  engaged  in  the  trade,  and  consequent*;  a 
chartered  vessel  that  engaged  in  the  trade  of  a  European  or  some  other  intermediate  country  in 
going  from  our  eastern  seaboard  to  the  East  or  in  returning  would  be  included  in  their  record, 
whereas  it  probably  would  not  in  tho  American  entrance  or  clearance  record;;.  It  is  of  course 
possible  that  the  records  of  the  New  Panama  Canal  Company  may  overstate  the  tonnage  that 
would  ls>  required  to  handle  the  commerce  between  the  Atlantic  seaboard  of  the  Uniteo  States 
and  the  countries  east  of  Singapore,  if  all  the  vessels  engaged  in  this  trado  were  to  confine  them- 
selves to  this  traffic  alone,  but  their  records  presumably  accurately  state  the  tonnage  of  the  ves- 
sels which  annually  get  from  our  eastern  seaboard  to  Australia,  tho  Philippines,  Hongkong, 
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Chirm.  Siberia,  Japan,  and  como  hack  again.  The  discussion  of  the  effect  which  canal  tolls  may 
have  upon  the  commerce  between  our  Atlantic  .seaboard  and  Australia,  southern  China,  and  the 
Philippines  is  deferred  to  a  sulwcquent  chapter,  where  it  Is  considered  in  detail. 

Our  exports  to  Australia  are  growing  rapidly,  and  the  present  clearances  to  that  continent 
and  New  Zealand  comprise  a  fair-sized  total.  The  canal  may  be  expected  to  facilitate  our  export 
trade  to  Australia,  and  will  probably  cause  our  imports  from  that  region  to  come  to  us  more 
directly.  The  vessel  that  takes  American  goods  to  Australia  usually  loads  there  with  Australian 
products  for  Europe,  returns  thence  to  tins  country  with  pick-up  cargo  or  ballast,  and  the 
American  importer  gets  his  Australian  wool  and  other  products  at  the  London  sales.  The 
opening  of  a  direct  canal  route  between  New  York  and  Australia  may  change  this,  at  least  to  some 
extent,  and  lead  to  a  more  direct  return  trade  from  Australia.  Direct  importation  would  enable 
us  to  secure  the  goods  from  Australia  more  quickly  and  cheaply  and  would  be  of  assistance  to 
our  manufacturers,  who  are  re«|uiring  increasing  quantities  of  the  raw  materials  obtained  in 
Australia,  New  Zealand,  and  Oceania. 

From  New  York  and  the  North  Atlantic  ports  of  the  United  States  the  distance  to  the 
Philippines  and  Hongkong  by  the  American  canal  route  will  not  la?  very  much  less  than  by  Suez; 
consequentlv  the  trade  of  our  eastern  seaboard  with  those  and  other  places  so  nearly  antipodal 
will  la;  divided  between  the  easterly  and  westerly  routes.  The  shipper  will  have  the  advantage 
of  the  competition  of  the  carriers  using  the  different  canals.    The  coast  between  Shanghai  and 

Kssibly  Yokohama  on  the  east,  and  Singapore  and  possibly  India  on  the  west,  will  be  traveled  in 
th  directions  by  vessels  bound  for  American  port*. 
The  overlapping  of  trade  routes  in  the  East,  and  the  tendency  of  vessels  to  follow  the  routes 
where  the  greatest  volume  of  traffic  can  be  secured,  may  possiblv  bring  some  of  the  East  Indian 
trade  across  the  Pacific  and  through  the  American  canal.  One  of  the  advantages  of  the  route  by 
the  American  Isthmus  will  l»e  the  cheaper  coal,  and  another  inducement  to  vessel  owners  will  be 
the  shorter  trip  in  tropical  latitudes,  where  many  commodities  are  liable  to  be  injured  by  heat 
and  humidity. 

Although  a  part  of  the  Hongkong  and  Philippine  trade  with  our  Atlantic  seaboard  will 
unquestionably  make  use  of  the  Suez  route,  the  figures  in  the  above  table  have  been  allowed  to 
stand  without  reduction,  because  the  statistics  of  entrances  and  clearances,  collected  at  our  Atlantic 
and  (iulf  ports,  do  not  include  all  of  the  present  commerce  of  the  eastern  half  of  the  United  States 
with  trans-Pacific  countries  that  might  use  the  American  canal  were  it  available. 

In  considering  the  vessel  tonnage  of  the  existing  commerce  that  might  use  an  isthmian  canal 
some  account  should  be  taken  of  the  shipping  that  now  plies  between  Asiatic  countries  and  our 
Pacific  coast.  With  China,  Japan,  and  Siberia  this  amounts  to  333, 6S9  tons.  With  Hongkong 
and  the  Philippines  the  tonnage  is  4(14, 978,  and  for  both  sections  combined  7KS.0G7  tons.  A  largo 
but  indeterminable  part  of  this  trade  between  the  Pacific  coast  and  trans-Pacific  countries  origi- 
nates and  ends  east  of  the  Rocky  Mountains.  Doubtless  the  greater  share  of  this  trade  will 
always  go  overland  to  and  from  the  Pacific  coast;  but  some  considerable  portion  will  lie  diverted 
to  the  isthmian  route  after  the  canal  has  been  opened.  If  this  diverted  trade  and  tonnage  should 
amount  to  but  20  per  cent  of  the  total,  it  would  equal  about  1<50,)XK)  tons,  a  tonnage  nearly  equal 
to  that  which  the  table  above  shows  our  Atlantic  coast  vessel  movement  to  and  from  Hongkong 
and  the  Philippines  to  have  l>cen  in  1899, 

While  the  Suez  Canal  will  get  some  of  the  commerce  of  eastern  Asia  and  the  Philippines 
with  our  Atlantic  Uaboard  after  the  isthmian  canal  has  l>ecn  opened,  it  is  believed  that  this  traffic 
through  the  Suez  may  be  offset  bv  the  amount  of  the  vessel  tonnage  of  our  present  Pacific  coast 
import  and  export  trade  that  would  use  an  American  cnual.  Furthermore,  while  the  Suez  route  will 
draw  from  Manila  and  iwints  north  and  east,  the  isthmian  route  will  aUo  secure  tonnage  from 
the  territory  lying  south  and  west  of  Manila.  It  is  thought  that  these  fact.-,  warrant  the  inclusion 
of  all  the  Atlantic  coast  tonnage  to  and  from  China,  Japan,  Hongkong,  and  the  Philippines  in 
the  estimate  of  the  vessel  tonnage  that  would  find  use  or  the  canal  advantageous.  Sucn  an  esti- 
mate as  this  can  be  onlv  approximately  correct,  because  it  is  impossible  to  predict  closely  the 
routes  whu  h  the  East  Indian  and  south  Asiatic  trade  will  actually  follow  after  tin-  American 
intcroceanic  canal  shall  have  completed  the  water  route  round  the  world. 

The  foregoing  discussion  has  made  no  reference  to  the  effect  which  the  canal  will  have  in 
diverting,  from  its  present  rail  and  water  routes,  a  portion  of  the  commerce  now  carried  on  by 
way  of  our  Pacific  coast  ports,  between  the  eastern  half  of  the  United  States  and  Australia. 
Hawaii,  and  the  rest  of  Oceania.  There  are  excellent  steamship  connections  between  the  west 
coast  of  the  United  States  and  Canada,  Hawaii, and  Australia,  and  the  trafiicand  travel  of  the  Eastern 
United  States  to  and  from  those  countries  is  in  part  conducted  through  Pacific  coast  gateways. 
The  isthmian  canal  nnd  the  steamship  connect  ionfl  by  way  of  it  will  undoubtedly  affect  the  present 
routes  for  some  of  the  traffic  now  carried  on  between  our  Eastern  States  and  those  countries. 
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The  entrances  and  clearances  of  the  vessels  trafficking  between  our  Pacitic  coast  and  Australia, 
Hawaii,  and  other  islands  of  Oceania  are  shown  in  the  following  table: 

IX. — Entrances  and  riramnra,  I'mlrd  Statts  Pacific  a*irt  trade  with  Australasia  and  other  (tetania,  fiscal  \itar  JtH>9. 


Kntranw*. 

i']vn  nancaft. 

TYtn*. 

ML1 
H»,K7t> 

71  m*. 
•JUfi.WfT 
•>>  IB7 
7.  MX) 

«0.9.V> 

•  307.9M 

ctiiWhe.1  total.  711.613  tons. 

Although  there  is  no  doubt  but  that  a  portion  of  the  traffic  covered  by  the  above  table  would 
have  gone  through  the  canal  had  it  been  in  existence  in  181*9,  there  is  no  way  of  deciding  what 
percentage  would  have  taken  the  Isthmian  route.  None  of  this  tonnage  has  been  included  in 
making  up  the  totals  reached  in  this  chapter." 

VESSEL  TONNAOE  EMiAOED  IS  THE  PRESENT  TRAFFIC  At'RCXSS  THE  I  ST!  I  MI'S  OF  PANAMA. 

In  none  of  the  preceding  tables  is  there  a  statement  of  the  tonnage  engaged  in  the  traffic 
now  carried  across  the  Isthmus  of  Panama  by  rail.  This  transisthmian  traffic  is  a  part  of  the. 
Atluntic-Pacitic  trade  of  both  Kurope  and  America.  Three  lines  of  steamers  now  run  north  from 
Panama  on  the  west  coast,  two  lines  run  south,  and  the  business  of  those  steamers  would  become 
canal  traffic. 

More  than  a  million  tons  of  shipping  enter  the  port  of  Colon  each  year,  but  that  tonnage 
would  not  be  a  fair  index  of  the  amount  that  would  go  through  tin-  canal.  Colon  is  a  port  of  call 
for  nearly  all  the  lines  of  steamships  connecting  the  Gulf,  West  Indian,  and  Caribbean  waters 
with  the  United  States  and  with  all  the  leading  European  countries.  A  call  at  Colon  is  but  an 
incident  in  the  voyage  of  the  steamers  trafficking  in  the  <  Julf  and  Caribbean,  but  the  situation  at 
Panama  is  different.  The  geographical  location  of  that  city  is  such  that  a  large  part  of  the 
steamers  from  the  North  or  South  make  Panama  the  beginning  or  end  of  their  voyages.  Before 
the  year  181*1*  the  lines  from  the  South  did  not  go  north  of  Panama  and  none  from  the  North 
went  south  of  Panama.  Since  then  the  lines  from  the  South  have  extended  their  route  beyond 
Panama,  and  that  city  has  now  become  a  port  of  call  as  well  as  a  terminal  point.  If.  however, 
the  year  181*8  be  taken,  the  tonnage  of  Panama  may  l>e  considered  as  indicative  of  the  tonnage 
which  the  present  transisthmian  trade  would  cause  to  use  the  canal. 

During  the  year  181*8,  141*  steamers,  with  an  aggregate  tonnage  of  33o,!*l'8  tons,  entered  this 
port.  Panama  has  some  sail  tonnage,  which  is  omitted  from  the  calculations  here  made  because 
most  of  the  sailing  vessels  are  either  local  or  are  employed  in  bringing  coal  from  Australia  for 
the  steamship  lines.  This  business  would  disappear  with  the  opening  of  the  canal  and  the  estab- 
lishment at  the  Caribbean  entrance  of  coaling  stations  supplied  with  coal  from  the  United  States. 

Whether  both  the  entrances  and  clearances  at  Panama  should  be  included  in  computing  tho 
canal  tonnage  which  the  commerce  at  Panama  would  have  contributed  to  the  traffic  of  an  isthmian 
waterway  in  181)8,  or  whether  only  the  entrances  should  Im>  counted,  constitutes  an  interesting 
question  in  statistics.  The  clearances  were  practically  identical  with  the  entrances,  and  if  they 
were  included,  the  above  total  would  be  doubled.  Reasons  for  doubling  the  entrances  may  be 
found  in  the  fact  that  there  were  presumably  no  vessels  engaged  in  the  traffic  entering  at  Panama 
that  did  not  rind  the  business  profitable,  and  that  these  vessels  in  taking  cargo  from  tho  west  coast 
of  North  or  South  America  for  the  American  or  Kuropean  Atlantic,  stopped  their  east  bound 
voyage  at  Panama  instead  of  at  some  Atlantic  port,  simply  liecauso  there  was  no  waterway  across 
the  Isthmus.  They  would  have  made  a  round  trip  through  the  canal  and  back  to  the  west  coast 
had  they  been  able  to  do  so. 

The  reasons  why  only  the  entrances  have  been  counted  in  the  statistical  calculations  of  this 
chapter  are: 

1.  That  the  existence  of  a  canal  and  the  avoidance  of  transshipment  of  cargo  at  Panama  would 
have  enabled  the  same  tonnage  of  vessels  to  have  carried  a  larger  amount  of  traffic. 

The  vessels  entering  and  clearing  Panama  are  also  engaged  en  route  in  a  coasting  trade  of 
some  Importance.  The  through  business  done  at  Panama  included  only  a  part  of  the  transporta- 
tion business  of  the  vessels  which  entered  that  port,  even  in  181*8,  when  it  was  a  terminal  instead 
of  a  point  of  call  en  route. 

"Tin1  statistical  total  of  vvmel  tonnage  published  in  the  preliminary  report  of  the  Isthmian  ( 'anal  Commission 
included  79,218  em  thu  tonnage  of  our  l'aeibc  coast  trade  with  Australasia  ami  other  <  Kvaiiia  which  it  wag  estimated 
would  lie  at  once  diverted  to  the  canal.  Communication*  received  from  several  otticialH  of  the  transcontinental 
railway*  express  the  opinion  that  u  considerable  chare  of  the  forciini  Iranlc  now  carried  over  the  mountains  bjf  rail 
will  be  diverted  to  the  canal  line,  that  is  to  say,  in  traffic  at  present  available  for  the  canal.  However,  in  order  to 
be  conservative  and  to  avoid  aswimptioiis  when  ver  possible,  there  is  none  of  this  " 
included  in  the  totals  of  this  report. 
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8.  This  last  fact  is  shown  by  the  total  tonnage  of  freight,  northbound  and  southbound, 
bandied  by  the  Panama  Railroad  in  1898 — 2t5tS,l.r>fi  tons  of  freight.  In  most  eases  the  net  register 
vessel  tonnage  is  considerably  le.ss  than  the  cargo  tonnage;  and  for  this  reason,  principally,  it  has 
been  thought  liest  to  count  only  the,  entrances  at  Panama,  336,998  tons,  in  arriving  at  the  total 
available  canal  traffic* 

CoASTINU  TkAI'K  OF  TUB  INITKIl  KTATKH  A  V  A I  LA  HLK  HlK  THE  CASAU 

The  coasting  trade  between  the  two  seaboards  of  the  United  States  carried  on  by  way  of 
Cape  Horn  or  the  Straits  of  Magellan  is  the  only  additional  tonnage  item  requiring  examination. 
The  Horn  route  has  been  followed  since  the  days  of  '40,  and  whue  it  will  probably  be  deserted 
after  the  completion  of  the  canal,  it  or  the  Straits  of  Magellan  will  be  increasingly  used  until  that 
time.  I' lit 1 1  recently  this  traffic  has  been  handled  bv  sailing  vessels,  but  the  line  of  seven  new 
steamers  recently  installed  in  this  trade  will  largely  displace  the  sailing  vessels  that  have  had  a 
practical  monopoly  of  the  traffic  for  a  half  century. 

Owing  to  the  large  annual  fluctuations  to  which  this  trade  has  been  subject,  an  average  of 
Pacific  entrances  from  Atlantic  ports  and  Atlantic  entrances  front  Pacific  ports  during  the  last 
ten  years  has  been  taken.  These  averages  combined  give  a  total  of  109,812  tons  per  year.  The 
Atlantic  entrances  averaged  26,323,  ana  tho.->o  of  the  Pacific  82,989,  showing  that  Europe  is  tho 
selling  market  of  the  Pacific  States  and  our  Atlantic  States  are  the  buying  market.  Two-thirds 
of  the  vessels  sailing  to  our  west  coast  from  our  Atlantic  seaboard  clear  from  our  west  coast  to 
Europe,  and  cross  thence  to  our  Atlantic  ports  to  load  for  the  Pacific  slope. 

>  unnuBV. 

The  entrance  and  clearance  totals  for  the  various  categories  of  commerce  studied  in  the  pre- 
ceding pages  are  summarized  in  the  following  table.  It  will  be  reuieojl)ercd  tliat  the  figures 
were  for  the  latest  available  statistical  year,  which  in  most  instances  was  1809, 

Summary  <i(  riitmitri*  owl  rltnnnurt,  fOinmerr?  nf  Ettrti/u  trith  1'ncifir  Amfridi,  ttuil  tniumtrrt  nf  rttttrm  .<>tih*tnl  11/  Ihr 

Vnittd  Stitlm  villi  I'nrific  rvutilriet. 


Europe  with —  Tom, 

\V cistern  South  America   1,  771,858 

Western  Central  Amerii-a  ami  Mexico       140,000 

Pacific  coast  of  United  States,  British  Colombia,  ami  Hawaii   642, 180 

Eastern  pealsiard  of  I'nited  States  with — 

Western  South  America  and  Hawaii   MM,  364 

Pacific  coast  of  tin?  United  States   10H,  alii 

Trail*-  Pacific  countries   5108,  140 

Panama  tralllc  (1898)   .136,998 


Total   4, 074, 852 


The  total  of  the  above  summary,  4,074,852  tons  net  register,  comprises  the  vessel  tonnage 
of  tho  trade  of  Etirope  with  Pacific  America,  and  of  our  Atlantic  sealsjard  with  Pacific  countries. 
Every  passible  effort  has  been  made  to  analyze,  verify,  and  correct  the  statistical  data  consulted. 
It  was  thought  better  to  err,  if  at  all.  on  the  side  of  understatement. 

The.  above  total  differs  somewhat  from  the  total  published  in  the  preliminary  report  of  the 
Canal  Commission,  mainly  because  three  items  have  been  omitted  that  were  included  in  the 
former  statement.  The  sums  omitted  amount  to  471,290  tons  net  register.  Had  they  been 
included  the  vessel-tonnage  total  of  this  report,  would  have  differed  from  that  of  the  preliminary 
report  by  only  35,986  tons,  the  total  here  given  being  that  much  less.    Since  publishing  the 

fircliminary  report  it  has  been  possible  to  substitute.  1809  figures  for  those  of  1S98  for  a  few 
oreign  countries.    For  some  of  the  countries  the  figures  for  1S99  were  larger  than  those  for 
1898,  but  in  the  case  of  British  Columbia  the  tonnage  for  1899  was  63,303  tons  less  than  1898, 

Attention  was  called  in  the  previous  chapter  to  the  abnormally  small  export  of  grain  from 
our  Pacific  coast  during  the  year  1899.  If  the  grain  exports  of  the  normal  year  1S9S  were 
substituted  for  those  of  1899,  the  above  vessel -tonnage  total  would  need  to  be  increased  over 
400,000  tons.  The  grain  exjsirt.s  of  1888  exceeded  those  of  1899  by  t>12,874  cargo  tons,  and  this, 
according  to  the  ratio  of  cargo  tonnage  to  net  register  tonnage,  for  the  Pacific  coast  export*  as  a 
whole,  would  be  equivalent  to  408,723  vessel  tons. 

Inclosing  this  discussion  of  vessel  tonnage  reference  should  be  made  to  the  fact  that  this 
chapter  has  not  considered  tho  commerce  of  Europe  with  the  western  half  of  the  Pacific  Ocean, 
a  part  of  which,  it  is  believed,  for  reasons  elaborated  in  the  succeeding  chapter,  will  make  use  of 
the  American  canal  instead  of  the  Suez  or  Capo  of  Good  Hope  rotite.  In  stating  the  entire 
amount  of  vessel  tonnage  that  was  available  for  the  use  of  the  canal  in  1890  some  share  of  the 
European  commerce  now  using  the  Suez  or  rounding  the  Capo  of  Good  Hope  should  lie  included. 
What  that  share  should  be  is  considered  at  length  in  the  next  chapter. 

"The  tonnage  totals  published  in  the  preliminary  report  of  the  Isthmian  Cnnal  Commiwion  included  both  the 
entrances  and  clearances  at  I'uimma. 


Chaftkb  XX. 

TRAFFIC    INVESTIGATION    BY  THE   NEW    PANAMA    CANAL    COMPANY-  COMPARISON  OF 
THE  RESULTS  OF  THE  THREE  INVESTIGATIONS 

PLAN  OK  THE  INVESTIGATION. 

The  New  Panama  Canal  Company  divided  that  part  of  the  world's  commerce  capable  of  being 
afTected  by  the  proposed  canal  into  the  four  groups  that  had  been  adopted  in  1S{»0  by  the 
Commission  d'Etudcs  appointed  by  the  receiver  of  the  Compagnie  Lniverselle  du  Canal 
Interoceanh|ue.  These  four  groups  were:  (1)  The  commerce  l>etween  Europe  and  the  Pacific 
COM*  of  the  American  continent;  (2)  the  commerce  between  Europe  and  the  Far  East— i.  e., 
China,  Japan,  Australasia,  and  Oceania,  and  the  French  and  Dutch  East  Indies;  (3)  the  commerce 
between  the  Atlantic  and  Pacific  coasts  of  America,  and  (4)  the  commerce  between  the  Atlantic 
coast  of  America  and  the  Eastern  countries  included  in  group  2. 

Briefly  stated,  the  plan  adopted  by  the  New  Panama  Canal  Companv  to  determine  what  part 
of  the  world's  present  ocean  tonnage,  would  make  use  of  an  American  interoceanic  canal,  was  to 
record  and  follow  the  movements  or  all  vessels  engaged  in  the  commerce  lieing  carried  on  between 
the  Atlantic  and  Pacific  oceans.  This  record  of  vessel  movements  was  taken  from  Lloyd's  two 
publications,  the  Daily  Shipping  and  Mercantile  Gazette  and  the  Weekly  Shipping  Index,  where 
the  Canal  Company  was  able  to  secure  information  concerning  the  arrivals,  departures,  and 
whereabouts  of  all  ocean  vessels,  about  12,5(N)  in  number,  as  their  records  subsequently  showed. 

During  the  years  l,s{»5  and  18!»G  the  plan  followed  in  making  up  the  record  was  to  go  through 
each  issue  of  Lloyd's  daily  and  weekly  publications  and  place  against  each  vessel,  whose  route 
was  such  as  to  bring  it  within  one  of  the  four  groups  of  commerce  just  mentioned,  a  check 
indicating  to  which  group  the  ship  was  to  be  accredited. 

Lists  of  the  vessels  thus  checked  were  arranged  alphabetically,  showing  for  each  of  the  four 
classes,  and  for  sailing  vessels  and  steamers  separately,  the  facts  regarding  each  ship  that  were 
given  in  Lloyd's  Gazette  and  Index.  These  eight  alphabetical  lists— four  for  steamers  and  four 
for  sailing  vessels — were  then  turned  over  to  draftsmen,  who  charted  the  movements  of  the 
vessels  named  in  the  eight  lists  by  using  sheets  of  paper  which  had  the  names  of  the  ships  in  a 
column  at  the  left,  and  which  were  divided  into  perpendicular  columns  headed  with  the  names  of 
the  twelve  months  and  with  the  weeks  of  the  year  bv  number  from  one  to  fiftv-two. 

The  movements  of  a  vessel  were  shown  on  tho  sheet  by  entering  in  the  column  of  the  proper 
week  the  name  of  the  port  and  the  day  of  the  month  of  the  arrival  of  tho  vessel  if  it  was  entering 
the  port,  or  of  tho  departure  of  the  ship  if  it  was  clearing.  Horizontal  lines  were  drawn 
connecting  tho  entries  of  clearances  with  those  of  arrivals.  During  1895  eight  sets  of  charts 
were  prepared,  sailing  vessels  and  steamers  being  separately  classified  according  to  the  four 
groups  into  which  the  commerce  being  studied  had  been  divided;  but  after  that  year  the  groups 
of  commerce  were  shown  on  tho  charts  by  using  four  different  colors  of  crayon,  and  onlv  two 
sets  of  charts  were  made,  one  each  for  sailing  vessels  and  steamers.  From  theso  sets  of  charts, 
and  the  vessel  lists  from  which  the  charts  were  prepared,  it  was  an  easy  matter  to  make  an  annual 
computation  showing  the  steam  and  sail  tonnage  of  the  traffic  of  each  of  tho  four  groups  of 
commerce. 

Experience  showed  that  the  plan  of  checking  off  and  copying  from  Lloyd's  lists  the  vessels 
according  to  groups  was  somewhat  defective,  because  on  the  charts  some  vessels  would  disappear 
from  one  group  and  appear  in  another  in  such  a  way  as  not  to  indicate  what  the  intermediate  move- 
ments of  the  vessel  had  been.  It  also  happened  that  some  vessels  disappeared  from  the  record  after 
they  had  touched  at  a  Pacific  port,  and  that  other  ships  appeared  on  the  record  as  clearing  from  a 
Pacific  port,  without  them  living  any  record  regarding  their  previous  voyages.  To  obviate  this 
defect  it  was  decided  at  the  beginning  of  l*!*"  to  discontinue  checking  the  names  of  vessels  in 
the  Gazette  and  Index  and  preparing  lists  of  the  ships  thus  checked,  and  instead  of  doing  this 
work  to  make  a  card  catalogue  (fiches)  of  every  ship  named  in  the  Lloyd  publications.  In  this 
catalogue  each  ship  had  its  card,  and  on  this  card  all  desired  information  regarding  the  vessel 
was  entered  and  a  record  kept  of  the  movements  of  the  ship.  The  graphic  charts  of  tho  voyages 
of  the  vessels  were  prepared  from  these  cards. 
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During  the  year  1897  the  canal  company  further  improved  its  methods  of  conducting  the 
traffic  investigation.  From  Lloyd's  Shipping  and  Mercantile  Gazette  tables  were  prepared  snow- 
ing for  each  Pncitic  port,  separately  for  steamers  and  sailing  vessels,  and  classified  according  to 
the  four  groups  of  commerce,  the  name,  flag,  tonnage,  etc.,  of  all  the  vessels  entered  and  cleared. 
These  tallies  gave  full  information  regarding  the  steam  and  sail  commerce  of  each  Pacific  port. 

These  tabular  statements  are  said  bv  the  New  Panama  Canal  Company  to  have  "confirmed 
the  correctness  of  the  former  work."  The  preparation  of  these  tabled  also  "  established  the  fact 
that  the  graphic  method,  based  upon  the  use  of  the  Weekly  Shipping  Index,  which  has  the  disad- 
vantage of  requiring  much  more  time,  is  more  exact,  complete,  and  reliable."  The  company 
further  states: 

The  justification  of  the  method  of  statements  hv  porta  is  that  it  lias  the  advantage  of  dividing  among  the  ports 
interested  the  workfatonnag* stated  for  each  of  the  fourgroti|is,  and  thai  facilitates  the  study  i>f  the  res-iilt*.  especially 
the  inquiry  concerning  that  part  of  the  traffic  with  ports  at  the  limit  of  the  canal's  zone  of  attraction.  This  method 
of  statement."  was  employed  to  verify  the  statistics  ol  the  year  1SUR. 

At  the  close  of  the  year  1898  the  traffic  of  the  year  INKS  was  studied  according  to  the  methods 
that  had  been  developed,  and  tables  were  made  comparing  the  years  18H8  and  1898  to  show  what 
development  had  taken  place  during  the  decade  in  the  commerce  being  investigated.  The  tonnage 
movements  of  1899  have  also  been  charted,  totalized,  and  tabulated.  The  following  table,  pre- 
pared by  the  New  I'anama  Canal  Company  and  published  hero  with  but  slight  changes  in  form, 
presents  the  results  of  the  elaborate  investigations  conducted  by  that  company.  The  table  shows 
the  steam  and  sail  tonnage  of  each  of  the  four  groups  of  commerce  for  tlie  calendar  vcars  1888, 
1895.  1896,  1897,  1898,  and  1899:  - 


Tonmuje  nf  icuttt  engaged  in  tratlr  bfftwm  thr  Atlantic  awl  I\icifir  wean*,  ISXtt  mat  1886  to  1800. 


Utirtlp  1. 
Kllpipe  wild 
I'artnr 
Amtripi. 

tifuup  2. 
Enrope  villi 
tho  orlrni. 

Otuup  a. 
Betwetti  AI- 
tiintlcarul  IM- 
rifle  Ami-rir*. 

AtliintlcAmiT-  ,h'".',i;r 
i.  .»n  ..ir..ti  ">»Jr«**' 

1SSS: 

346. U1A 
1.744.661 

J.SWi.lu:. 
I,6A».7.VJ 

4,716 

2i7.  m 

7S.W4  2,sr».lt30 
G»l,*77  4.2UI.SS4 

Tulnl  

2.090, 676 

l.ClV-  Nrl 

222.  n.. 

760.  K71         7, 129.724 

18»: 

570,07 

2.1S0.S76 

2, 0*1. 479 
1,  UK?.  250 

m,m  i<a..v» 
24S.a»  rji.sas 

LM&SM 

4, 1X2.  Nil 

Sal)  

2.701.  513           4.I«S.72»|  2S3.7O0 

SM.I2A  ".0OK.127 

MM 

IU:ta 

1  <MI  'AIT 

aajaiM 

-■■in-; 

IK*.  415 

266.  SV1 
7v2  ill 

1,366.317 
3  Mil  270 

Sail  

2.545,364  '  4,301.7*0 

25(1.865 

1.068,56*.        X.  1*2.6*7 

1H»7: 

1.977.46]  *76.4SO 

SS,  IK, 
II  1  vl 

Ml,4M 
7W.S94 

4, 677. OSS 
3. 60*.  626 

2.270.24.-          4.721. »T7 



223.  137 

1.051,14* 

ItSK.tlM 

MM: 

MS,  56* 
1.6*0,573 

1,669. 
94S.222 

SI.CW2 
1  IS.  .Ml 

MLiM 
MtiMB 

1.M9.9S7 
3.612.681 

2.820,141  4.617.113 

2311. 2Sli 

-  I- - 

UHk 

570.997 
1.SM.C74 

4.05*.  392 
I.0M.M3 

S4.319 
107,  K30 

s».»l3 

671,444 

5,424,621 
3,597.210 

2,375.071 

5,  HA.2M           2U2, 1 1  ■ 

1.271.3*7 

.H,»61.K31 
• 

The  total  traffic  in  1899  was  larger  than  in  1898.  This,  however,  was  not  true  of  all  groups, 
there  having  been  a  slight  decline  in  groups  8  and  4.  Tho  decline  in  tho  vessel  movements  of 
group  3  during  1899  as  compared  with  1898  was  duo  to  scarcity  of  shijis  and  to  the  sale  of  a  large 
line  of  sailing  vessels  that  nad  been  engaged  in  this  traffic.  During  the  year  194)0  a  line  of 
steamers,  comprising  seven  ships,  capable  of  handling  126, (KK>  tons  of  cargo  ea<  h  way  annually, 
was  inaugurated  to  take  the  place  of  the  sailing  vessels  that  wore  sold  the  year  ln-fore.  The 
slight  decrease  in  tho  tonnage  of  group  4  was  likewise  duo  to  tho  high  006)11)  rates  arising  from 
the  scarcity  of  ships.  The  shipments  from  the  eastern  ports  of  the  I'nited  States  to  the  Orient 
weir  handled  more  largely  by  the  transcontinental  railroads  and  the  Pacific  steamers. 

The  commerce  included  in  groups  1,  3,  and  4  of  tho  fthovC  table  is  considered  as  certainly 
tributary  to  the  proposed  American  canal.    The  commerce  of  Europe  with  eastern  countries, 
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{{roup  2,  will,  for  the  greater  part,  make  use  of  the  Suez  route,  but  a  portion  of  the  traffic  will 
hnd  the  American  waterway  more  advantageous.  What  share  of  the  total  for  group  2  may 
properly  be  credited  to  the  westerly  canal  route  must  be  a  matter  of  estimate.  A  careful  review 
of  the  existing  trade  routes  and  a  consideration  of  the  forc  es  that  will  affect  the  ocean  routes 
after  the  American  canal  has  been  opened  leads  to  the  conclusion  that  a  portion  of  Europe's 
exports  to  the  western  half  of  the  Pacific  Ocean — that  is,  to  Japan,  Australia,  and  Oceania — will 
be  sent  through  the  American  canal. 

CONCERNING   USE  OE  AMERICAN  CANAL  BV  COMMERCE  OF  EUROPE  WITH  ORIENT. 

The  volume  of  traffic  to  Europe  from  the  East  being  larger  than  that  outbound  from  Europe, 
vessels  are  obliged  to  sail  both  for  the  eastern  part  of  the  United  States  and  for  eastern  countries 
lightly  loaded,  and  sometimes  in  liallttst.  Our  exports  from  Atlantic  ports  to  Australia,  Oceania, 
and  the  Orient  are  in  part  carried  by  ships  that  cross  the  Atlantic  in  ballast.  When  the  Amer- 
ican canal  has  become  available  vessels  will  probably  not  infrequently  take  on  a  partial  cargo  in 
Europe  for  countries  in  the  western  half  of  the  1'acihc,  and  also  take  freight  for  the  United  States, 
the  West  Indies,  Central  America,  or  Mexico;  that  is,  vessels  finding  difficulty  in  securing  car- 
goes outbound  from  Europe  will  sometimes  find  it  advantageous  to  proceed  to  the  East  by  way 
of  America  for  the  purpose  of  discharging  such  European-American  cargoes  as  may  be  secured, 
and  loading  at  one  or  more  American  ports  a  full  cargo  for  the  Pacific  port  or  ports  of  its  desti- 
nation. In  addition  to  permitting  vessels  in  Europe  to  unite  the  light  outbound  cargoes  for  the 
East  and  for  the  United  States,  and  enabling  them  to  secure  full  cargoes  in  America  for  the  East, 
the  westerly  route  by  way  of  the  American  canal  will  have  the  advantage  of  cheaper  coal,  ana 
may  possibly  impose  lower  canal  tolls  upon  the  shipping  than  will  lie  exacted  by  the  Suez  Canal. 
The  Suez  Omul  is,  and  doubtless  will  remain,  a  highway  managed  by  a  corporation,  whereas  the 
American  waterway  under  consideration  is  to  be  owned  and  operated  by  the  Government. 

The,  distance  from  Liverpool  to  Sydney,  Australia,  by  way  of  the  Panama  Canal  and  Tahiti 
will  be  357  miles  greater  than  via  the.  Suez,  Colombo,  Adelaide,  and  Melbourne,  but  this  disad- 
vantage of  the  westerly  course  w-ill  I  hi  partially,  if  nut  quite,  off.sot  by  two  fads  favoring  the 
American  canal  route."  From  Liverpool  via  the  Cape  of  Good  Hope,  Adelaide,  and  Melbourne 
and  Sydney  is  534  miles  farther  than  by  way  of  the  Panama  Canal  and  Tahiti.  The  use  of  the 
westerly  route  will  enable  vessels  engaged  in  the  European-Australian  trade  to  avoid  the  exces- 
sive heat  of  the  Gulf  of  Aden  and  the  Red  Sea,  and  the  storms  of  the  tempestuous  Indian  Ocean. 
The  American  route,  also,  will  bo  favored  by  the  fact  that  a  vessel  on  its  way  between  Liverpool 
and  the  isthmian  canal  will  have  to  go  but  814  miles  out  of  its  course  to  eafl  at  New  York,  next 
to  the  greatest  port  of  the  world,  whence  outbound  cargoes  are  practically  always  obtainable. 
With  the  advantages  of  cheuper  coal,  a  cooler  passage  in  the  Tropics,  quieter  seas,  and  the 
attractive  force  of  America's  heavy  tonnage,  the  American  isthmus  route  will  be  used  instead  of 
the  course  through  the  Suez  Canal  by  some  of  the  vessels  departing  from  Europe  for  Australia 
or  other  regions  on  that  side  of  the  Pacific  Ocean. 

Vessels  proceeding  from  Europe  by  way  of  American  ports  and  the  isthmian  canal  to 
Oceania  and  the  East,  will  have  the  choice  of  returning  to  Europe  either  by  way  of  the  Suez  or 
by  way  of  the  American  route.  By  whatever  route  the  European  vessels  reach  the  oriental  and 
other  countries  of  the  western  Pacific,  the  route  by  which  they  return  to  Europe  will  be  deter- 
mined by  the  relative  opportunities  for  obtaining  cargo  by  way  of  the  Suez  and  American  routes, 
respectively. 

The  reasons  for  believing  that  a  portion  of  Europe's  imports,  from  the  western  half  of  the 
Pacific,  will  come  by  way  of  the  American  route  are  stronger  than  the.  reasons  just  cited  regard- 
ing the  use  of  the  American  canal  for  the  European  export  trade.  A  vessel  finding  itself  in  the 
East  Indies,  Japan,  China,  or  Australia  may  either  take  on  cargo  for  Europe  and  for  interme- 
diate points  along  the  Suez  route,  or  it  may"  load  with  such  cargo  as  may  be  available  for  Europe 
and  American  countries  and  proceed— in  most  cases  but  partially  loaded— across  the  Pacific  to 
the  western  coast  of  the  United  States,  where  a  great  abundance  "of  cargoes  destined  for  Europe 
may  be  obtained,  or  the  ship  may  go  to  Central  America  and  West  Indian  porta,  where  a  fair 
amount  of  freight  for  Europe  will  usually  be  available,  or  the  vessel  may  proceed  to  Chile  or 
some  other  west  South  American  country,  where  there  is  always  a  heavy  amount  of  outbound 
traffic.  Besides  being  certain  of  securing  freight  from  South  America  or  North  America  for 
Europe,  a  vessel  returning  from  the  Orient  by  the  American  canal  will  also  have  the  advantage 
above  referred  to  of  being  able  to  secure  coal  more  cheaply  than  it  can  be  obtained  along  the 
Suez  line. 

It  would  seem  prol»ble,  upon  a  priori  grounds  that  vessels  leaving  Europe,  whether  by  way 
of  the  Suez  or  by  way  of  the  American  canal,  will  frequentlv  find  the  return  trip  via  America 
more  profitable  than  hv  the  route  in  the  opposite  direction.  This  general  proposition,  moreover, 
seems  to  accord  with  the  evidence  regarding  the  present  round-the-worlcl  movement  of  vessels. 
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Tho  entrance  and  clearance  statistics  of  the  vessels  engaged  in  the  foreign  trade  of  the  west  coast 
of  North  and  South  America  indicate  that  a  large  number  of  vessels  now  going  out  from  Kurope 
toward  the  East  return  from  the  west. 

KVIOKXCK  OF  INCREAMM!  NUMBER  OF  UOUND-TIIE- WORLD  VOYAUKS. 

In  the  trade  of  the  Pacific  coast  of  the  United  States  with  Atlantic  foreign  countries  the  ton- 
nnge  of  the  entrances  direct  from  the  Atlantic  was  rt3.8  per  cent  of  the  clearances  to  those  ports 
in  1881*;  but  in  L898  the  entrances  direct  from  the  Atlantic  were  but  25.3  per  cent  of  the  clear- 
ances to  the  foreign  countries  of  that  section.  Stated  otherwise,  in  1881*  something  over  one-third, 
and  in  181*8  about  three-fourths  of  the  vessel  tonnage  employed  in  carrying  our  west  coast  trade 
to  Europe  arrived  at  our  western  ports  from  other  than  European  countries. 

Many  vessels  take  cargo  from  Europe  via  the  Good  Hope  route  to  Australiu,  or  other  eastern 
countries,  whence  they  proceed  across  the  Pacific  in  ballast,  or  with  coal  to  our  western  ports  or 
to  Chile.  A  to  and  fro  movement  of  vessels  between  ports  situated  at  great  distances  from  each 
other  is  frequently  unprofitable  unless  there  are  about  equal  quantities  of  merchandise  to  Ik> 
carried  both  ways,  and  whenever  possible,  chartered  vessels — ana  at  the  present  time  they  carry 
most  of  the  world's  ocean  freight — seek  to  avoid  voyages  in  ballast  bv  moving  as  much  of  the 
time  as  possible  in  the  direction  of  the  larger  currents  of  traffic.  Our  Pacific  coast  imports  but 
little  and  exports  great  quantities,  consequently  vessels  endeavor  to  approach  that  section — and 
the  same  is  true  of  Chile— from  regions  having  a  larger  volume,  of  inbound  traffic. 

In  1888  more  ships  entered  Chile  from  North  Atlantic  countries,  Europe,  and  the  United 
States  than  cleared  for  them,  but  in  1898  the  reverse  was  the  case.  The  figures  of  the  entrances 
and  clearances  of  the  Chilean  trade  with  Europe  and  our  Atlantic  coast  for  the  years  1H88  and 
1898,  as  recorded  by  European  countries  and  the  United  States,  are  shown  by  the  following  table: 

Chilean  rnlmncen  and  rlearance;  direct  trade  irith  F.'irvpe  and  end  rotitl  of  I'nittd  State*,  1M$S,  t#9S. 
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The  ships  for  the  exports  of  Chile  to  Europe  and  the  United  States  were  all  drawn  from 
Atlantic  countries  in  1888,  and,  in  addition,  vessels  entered  Chile  from  the  Atlantic  and  cleared 
for  Pacific  countries,  but  in  1  S1*rt  the  vessels  for  tho  exports  from  Chile  to  the  North  Atlantic 
must  have  been  drawn  partly  from  Pacific  ports.  According  to  the  table,  the  tonnage  entering 
Chile,  from  tho  North  Atlantic  was  122.7  per  cent  of  the  tonnage  that  cleared  for  that  section  in 
1888,  whereas  the  per  cent  was  only  89.7  in  1898,  an  apparent  decline  of  28.5  per  cent  in  the 
ratio.  This  change  was  mainly  due  to  a  movement  of  vessels  from  Europe  and  eastern  United 
States  to  Australia  and  thence  to  Chile. 

In  compiling  the  above  table  the  European  statistics  of  entrances  and  clearances  have  been 
taken  without  making  reductions  to  eliminate  duplications.  Accordingly  neither  the  figures  nor 
the  percentages  are  strictly  accurate.  For  the  purpose  of  the  present  argument,  however,  the 
value  of  the  table  is  not  lessened  by  the  duplications  contained  in  the  statistics,  because  a  study 
of  the  European  record*  of  entrances  and  clearances  shows  very  clearlv  that  there  is  a  greater 
duplication  of  clearances  than  of  entrances.  If  tho  duplications  in  the  figures  of  the  above  table 
were  deducted,  the  tonnage  entering  Chile  from  the  North  Atlantic  would  bear  an  even  smaller 
ratio  to  the  clearances  to  that  section  than  is  stated  in  the  table. 

Further  evidence  regarding  the  increasing  movement  of  vessels  around  the  world  is  shown 
by  tho  statistics  of  entrances  and  clearances  or  the  Atlantic  coast  trade  of  the  United  States  with 
South  America.  In  the  table  just  given  above  the  North  Atlantic  trade  with  Chile  is  analyzed. 
The  following  table  contains  the  figures  of  the  entrances  and  clearances  of  the  trade  of  the 
Atlantic  and  Gulf  seaboards  of  the  United  States  with  the  entire  west  coast  of  South  America: 


Atlantic  coast  entrance!  and  clearance;  trade  of  I'niled  Slate*  with  iccrtrrn  South  America. 
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Our  oast  ecwst  entrances  from  western  South  America  increased  during  the  decade  preceding 
1899  more  than  the  clearances  did.  The  clearances  to  South  America  were  less  than  half  the 
entrances  from  that  section  in  1899. 

Mention  was  made  of  the  fact  that  vessels  clearing  from  the  North  Atlantic  to  Australia  and 
other  eastern  countries  frequently  return  by  crossing  the  Pacific.  In  1899,  155,000  tons  of  vessels 
cleared  from  the  eastern  ports  of  the  United  States  for  Australia  and  New  Zealand,  and  the  direct 
entrances,  all  from  New  Zealand,  were  only  4,912  tons.  This  does  not  indicate  that  practically 
all  the  outbound  vessels  returned  by  way  of  the  Pacific, , because  many,  although  not  all,  of  the 
steamers  returned  by  way  of  Java  or  Europe  and  were  entered  as  from  those  countries.  Some 
of  the  steamers  and  nearly  all  of  the  sailing  vessels  returned  from  Australia  to  the  I'nited  States 
by  way  of  the  west  coast  of  North  or  South  America.  Under  present  conditions  the  tendency  is 
for  an' increasing  numU'r  of  vessels  starting  out  from  Europe  and  the  eastern  part  of  the  United 
States  toward  the  East  to  return  to  their  starting  point  by  a  continuous  voyage  around  the  world. 

The  effect  of  the  isthmian  canal  upon  ocean  routes  under  consideration  will  he  a  double  one. 
It  will  facilitate  a  round-the-world  movement  of  commerce,  and  also  establish  conditions  that  may 
cause  vessels  to  pass  from  Europe  as  well  as  from  the  eastern  part  of  the  I'nited  States,  through 
the  American  canal  to  Oriental  countries,  to  return,  as  traffic  inducements  may  determine,  by  way 
of  the  Suez  Canal  or  across  the  Pacific  to  the  west  coast  of  North  and  South  America,  and  thence 
to  the  point  of  departure.  lly  exercising  these  influences  upon  the  world's  commercial  routes  the 
canal  will  secure  a  part  of  the  trade  of  Europe  with  countries  in  the  western  half  of  the  Pacific 

TOXXAOF.  OF  AVAILABLE  CANAL  TRAFFIC. 

The  records  kept  by  the  Panama  Company  show  that  during  the  calendar  year  1899  the 
commerce  of  groups  1,  3,  and  4  might  have  contributed  3,848,577  tons  net  register  to  the  traffic 
of  the  isthmian  canal.  This  sum  does  not  include  any  vessel  tonnage  for  the  commerce  crossing 
the  Isthmus  of  Panama.  The  addition  of  that  tonnage,  336,998,  raises  the  total  to  4,185,575.  The 
entrances  and  clearances  for  the  commerce  of  the  eastern  seaboard  of  the  United  States  with 
Pacific  America  and  with  Australia,  Oceania,  the  Philippines,  Japan,  China,  and  Siberia,  and  tho 
vessel  movements  between  the  western  coasts  of  the  American  continents  and  the  North  Atlantic 
American  and  European  ports  were  found  to  amount  to  4,074,852  vessel  tons  net  register, 
including  the  336,998  tons  for  the  commerce  crossing  the  Isthmus  of  Panama. 

In  addition  to  this  tonnage,  which  comprises  only  traffic  originating  or  terminating  in  America, 
there  should  be  included  most  of  the  commerce  of  Europe  with  New  Zealand  and  the  other  Ulands 
of  the  Pacific  east  of  Australia.  New  Zealand  will  be  1,318  miles  nearer  Liverpool  bv  the  Panama 
Canal  than  via  the  Suez  route  and  2,222  miles  nearer  than  by  way  of  Good  Hope.  The  distances 
to  Liverpool  from  the  most  important  groups  of  South  Pacific  islands  north  of  New  Zealand  will 
be  from  500  to  5,500  miles  less  via  the  isthmian  canal  than  by  way  of  Suez.  The  entrances  and 
clearances  of  New  Zealand's  trade  with  northwestern  Europe — France  and  countries  farther  north — 
amounted  to  481,178  tons  net  register  in  1899,  and  the  commerce  of  that  part  of  Europe  with  tho 
other  islands  of  the  South  Pacific  east  of  Australia  to  181,743  tons.  Of  this  total  traffic  of  662,921 
tons,  probably  not  less  than  500,000  might  have  advantageously  used  an  isthmian  canal,  and  this 
amount  should  be  added  to  the  tonnage  of  the  canal  traffic  originating  or  terminating  in  America. 
This  makes  the  total  obtained  by  the  Commission's  investigation  of  tho  tonnage  that  might  have 
used  an  isthmian  canal  in  1899,  4,574,852  tons  net  register,  and  the  total  obtained,  by  adopting  the 
New  Panama  Canal  Company's  figures  for  the  traffic  originating  or  terminating  in  America, 
4,685.575  tons. 

The  above  totals  for  the  tonnage  that  might  have  used  an  isthmian  canal  in  1899  do  not 
include  any  of  Europe's  trade  with  Australia  and  Japan,  a  part  of  which,  for  reasons  stated 
above,  would  have  used  an  isthmian  waterway.  The  distances  from  Great  Britain  to  Sydney  and 
Yokohama  by  the  Suez  and  Panama  canal  mutes  aro  approximately  equal,  and  vessels  going  by 
America  in  either  direction  en  route  between  Europe  and  Japan  or  Australia  will  pass  regions 
from  which  there  is  a  heavy  export  tonnage.  If  it  l>o  assumed  that  only  10  percent  of  the  vessel 
tonnage  of  the  Australian'  trade  with  the  ports  of  northwestern  Europe,  and  only  5  per  cent  of 
the  tonnage  of  the  Japanese  commerce  with  those  ports,  would  have  taken  an  American  canal 
route,  the  totals  for  1899  should  bo  increased  316,223  tons,  end  bo  raised  from  4,574,852  to 
4.891,075  tons,  and  from  4,685,575  to  5,001,798  tons,  or  to  approximately  5,000,000  tons. 

OnOWTU  OF  TRAFFIC,  1888-1898. 

The  total  vessel  tonnage  of  tho  four  groups  included  in  the  tables  prepared  by  the  New 
Panama  Canal  Company  rose  from  7,129,724  tons  net  register  in  1888  to  8,462,668  tons  in  1898^ 
an  increase  of  1S.7  per  cent.  There  was  a  largo  increase  in  the  commerce  of  groups  1  and  4. 
The  rapid  development  of  the  trade  of  Europe  with  the  west  coast  of  the  Americas,  particularly 
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in  Chilean  nitrates,  has  been  dwelt  uj>on  elsewhere.  The  commerce  of  the  Atlantic  coast  of 
America  with  the  Orient,  group  4,  expanded  largely  during  the  decade  in  spite  of  the  hindrance 
imposed  by  the  length  of  the  present  transportation  routes. 

The  ocean  commerce,  tho  tonnage  of  whic  h  is  comprised  in  group  3,  that  is  to  say,  the  trade 
between  tho  two  American  seaboards,  increased  but  slightly  during  the  decade;  hut  this  total  of 
lew*  than  ft  quarter  of  a  million  tons  includes  only  the  tonnage  of  vessels  which  actually  make 
the  trip  between  the  Atlantic  and  the  Pacific  oceans.  It.  docs  not  comprise  the  traffic  which  now 
moves  across  the  Isthmus  of  Panama.  The  traffic  around  South  America  was  less  in  1899  than  it 
had  been  in  previous  years,  the  reason  for  this  being  that  the  sailing  vessels  that  had  lieen  engaged 
in  the  trade  between  our  two  coasts  were  sold  for  the  purpose  of  substituting  steamers.  Those 
steamships  were  all  in  service  before  the  end  of  1S«>1,  and  the  tonnage  was  then  greater  than  it  was 
previous  to  the  year  1895).  After  the  isthmian  canal  has  been  in  use  for  a  few  years  the  commerce 
of  group  3  will  probably  be  as  large  as  that  of  any  other  one  of  the  four  groups,  because  it  is  this 
group  in  which  the  coasting  trade  between  the  two  seaboards  of  the  United  States  will  fall.  The 
present  small  proportions  of  this  trade  between  the  two  coasts  of  the  Americas  and  the  slow  rate 
of  its  increase  indicate  an  important,  although  not  the  only,  commercial  reason  why  the  United 
States  proposes  to  construct  an  isthmian  canal. 

In  the  following  table  the  tonnage  of  1888  is  compared  with  that  of  1898,  and  the  number  of 
steamers  and  sailing  vessels  engaged  in  the  commerce  of  each  group  is  indicated: 
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In  showing  the  growth  in  the  commerce  of  these  four  groups  individually  and  collectively 
during  the  decade  1888  to  189s,  the  figures  of  the  alxjve  table  afford  the  basis  for  reasoning 
regarding  the  probable  amount  of  tonnage  that  will  be  ready  to  use  the  canal  at.  the  time  of  its 

Srobablo  completion,  but  a  consideration  of  this  is  reserved  for  a  separate  section,  where  all  the 
uta  bearing  upon  the  subject  are  analytically  presented. 

There  are  two  other  facts  shown  by  this  table  that  are  of  indirect  importance  in  connection 
with  the  traffic  of  an  isthmian  canal.  *  One  is  that  the  increased  traffic  of  1898 — 18.7  percent 
larger  than  the  tonnage  of  1888 — was  carried  in  1,077  fewer  vessels  than  were  used  ten  years 
before.  The  number  of  ships  decreased  19.5  per  cent  during  the  decade,  thus  affording  a  good 
illustration  of  the  well-known  fact  that  the  size  of  ocean  vessels  is  growing  rapidly  larger.  The 
average  net  register  of  the  vessels  engaged  in  the  four  group*  of  commerce  was  1,291  tons  in 
1888.  The  steamers  at  that  time  averaged  1,831  torn  net  register.  In  1898  the  average  for  all 
vessels,  both  steam  and  sail,  was  1,903  tons  net  register  and  for  steamers  'J,4W)  tons. 

TIIK  SI  IISTITI  TION  OK  STKA.MKKS  KOH  SAII.1NO  VESSELS. 

The  figures  contained  in  the  table  also  indicate  the  rapidity  and  extent  to  which  the  steamer 
is  supplanting  the  sailing  vessel.  The  table  shows  that  the  sailing  vessel  lost  ground  most 
rapidly  in  the  commerce  of  group  '2,  where  the  Suez  route  has  come  to  be  the  main  traffic 
highway.  These  facts  regarding  the  growth  of  steam  tonnage  and  the  declining  u>e  of  the  sailing 
vessel  arc  graphically  shown  in  the  accompanying  charts,  which  iudicate  for  each  of  the  four 
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groups 
to  sailii 


ups  the  changes  that  have  taken  place  in  both  steam  and  sail  tonnage.  The  first  chart  applies 
ing  vessels,  the  second  to  steamers,  while  in  the  third  the  changes  in  the  total  tonnage, 
and  sail  combined,  are  represented. 


COMPARISON  OF  THE  RESULTS  OF  THE  THREE  TRAFFIC 

Having  now  set  forth  the  results  of  three  separate  investigations  instituted  to  measure  the 
volume  of  the  existing  commerce  that  would  make  use  of  an  isthmian  canal  were  such  a  waterway 
in  existence,  it  will  be  profitable  to  compare  the  results  of  the  three  inquires  to  see  whether  they 
tend  to  stregthen  each  other,  or  whether  they  are  so  different  as  to  cast  doubt  upon  the  accuracy 
of  any  or  all  of  the  three  studies.  The  three  investigations  were  made  not  only  without  reference 
to  each  other,  but  also  according  to  entirely  differeut  methods.  Two  of  the  investigations  were 
made  by  the  Isthmian  Canal  Commission,  and  the  other  under  the  direction  of  the  New  Panama 
Canal  Company.  It  is  not  often  in  statistical  and  economic  investigations  that  such  an  oppor- 
tunity for  checking  up  results  is  afforded  as  is  possible  in  the  present  instance. 

In  the  chapter  on  cargo  tonnage  it  was  found  that  the  freight  tonnage  of  the  trade  between 
Kurope  anil  >\  estem  America,  and  the  tonnage  going  by  water  between  the  eastern  seaboard  of 
the  United  States  and  Pacific  countries  amounted  to  6,7l>3,608  tons  in  1899.  The  total  entrances 
and  clearances  of  the  vessels  engaged  in  this  trade  at  that  time  equaled  3,965,540°  tons  net 
register.  This  would  make  the  average  ratio  of  cargo  tonnage  to  net  register  tonnage  1.69.  The 
records  of  vessel  movements  kept  by  the  New  Panama  Canal  Company  show  a  tonnage  of  3,646,42-8 
net  register  tons  during  the  calendar  year  1899  for  the  commerce  of  groups  1  and  4,  which  cor- 
respond in  general,  although  not  exactly,  with  the  trade  included  in  the  above  cargo  tonnage  total. 
The  ratio  of  cargo  tonnage  to  the  vessel  tonnage  of  groups  1  and  4  is  1.83.  This  is  a  somewhat 
higher  ratio  than  that  between  the  cargo  tonnage  and  vessel  tonnage  of  entrances  and  clearances. 

The  tables  prepared  by  the  New  Panama  Canal  Company  do  not  include  the  vessel  tonnage 
of  the  trado  at  Panama.  Their  method  of  recording  the  movements  of  vessels  passing  from  ocean 
to  ocean  and  totalizing  those  movements  naturally  would  not  take  account  of  the  traffic  at  Panama. 
In  the  tonnage  total  of  entrances  and  clearances  obtained  by  the  Isthmian  Canal  Commission,  the 
Panama  traffic  was  reckoned  to  be  336.998  tons  net  register.  If  this  sum  be  added  to  the  vessel 
tonnage  total  of  groups  1,  3,  and  4  and  the  cargo  tonnage  be  divided  by  this  larger  figure,  the 
ratio  liecomes  1.6t). 

The  "dead-weight"  cargo  carrying  capacity  of  American  schooners  of  500  to  2,000  tons  net 
register  averages  about  66  per  cent  more  than  the  net  registor,  but  this  ratio  varies  greatly  with 
different  vessels.  The  ordinary  modern  freight  steamer  when  fully  loaded  will  carry  about  2.25 
tons  of  cargo  for  each  ton  net  register. 

Vessels  are  not  fully  loaded  on  all  voyages.  Some  are  obliged  to  make  trips  in  ballast  iu 
search  of  cargo,  and  many  more  are  but  partially  laden  on  the  outbound  or  return  voyage  of  a 
round  trip.  There  are  very  few  ports  of  the  world  where  the  volumes  of  exports  and  imports 
are  equal.  Great  Britain  buys  a  much  larger  bulk  of  commodities  than  she  sends  out.  The 
opposite  is  true  of  the  United  States  and  western  South  America.  Consequently  the  average 
cargoes  of  ocean  vessels  engaged  in  international  trade  are  much  less  than  their  maximum  earn  - 
ing capacity. 

The  ratio  of  cargo  to  net  register  tonnage,  obtained  above  by  dividing  the  total  available 
canal  freight  tonnage  by  the  corresponding  net  vessel  tonnage,  are  about  what  might  be  expected 
on  a  priori  grounds.  The  fact  that  these  ratios  are  apparently  correct  is  not  a  definite  proof  of 
the  accuracy  of  the  tonnage  totals  compared,  but  it  is  corroborative  evidence.  If  any  one  of 
these  three  "totals  compared  were  grossly  in  error,  there  could  not  be  such  close  correspondence 
in  the  ratios. 

The  total  of  entrances  and  clearances  in  the  trade  of  the  year  1899  between  Europe  and 
Western  America  and  between  the  Eastern  United  States  and  Pacific  countries,  4,074,852  tons,  is 
somewhat  less  than  the  New  Panama  Canal  Company's  total  of  vessels  engaged  in  this  commerce, 
if  the  traffic  at  Panama  lie  added  to  their  figure  for  groups  1,  3?  and  4.  The  tonnage  of  these 
three  groups  during  the  calendar  year  1899  was  3,848,577,  and  this  plus  the  entrances  at  Panama 
in  1898,  336,998  tons  (the  vessel  tonnage  adopted  for  the  entire  Panama  traffic),  amount*  to 
4.185,575  tons. 

A  more  detailed  comparison  of  the  tonnage  figures  of  tables  prepared  by  the  Commission 
with  those  made  by  the  New  Panama  Canal  Company  would  show  that  the  totals  for  the  two 
coasts  of  America  are  not  very  different.  It  is  uncertain  whether  the  trade  of  Hawaii  is  included 
in  group  8  of  the  Panama  Company's  tonnage  table.    If  it  is,  the  Commission's  figures  are  larger; 

"This  is  4,07-1.852  tons  minn*  109,312  tows  the  coasting  trade  between  our  two  eeal>oard»>.  The  6,703,o08 tons  o( 
cauyo  do  not  include  any  of  our  coasting  trade,  hence  the  vewel  tonnage  total  in  reduced  before  comparison  i*  made 
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if  Hawaii  is  not  comprised  in  group  3.  its  inclusion  there  would  make  the  Panama  Company's 
figures  greater.  For  the  trade  netween  Europe  and  the  west  coast  of  the  American  the  Commis- 
sion's total  is  somewhat  larger  than  the  Panama  Company's— 178,967  tons  if  the  trade  of  Hawaii 
be  included  in  the  Commission's  figures,  and  153,035  tons  if  omitted.  If  group  3  does  not  include 
the  Hawaiian  commerce,  the  vessel  tonnage  of  that  commerce  should  he  subtracted  from  the  fig- 
ures of  "entrances  and  clearances''  before the  comparison  is  made.  Concerning  this  difference 
of  154,000  or  179, 000  tons,  between  totals  approximating  two  and  a  half  millions,  it  should  he  said 
that,  the  periods  covered  by  the  two  totals  are  not  identical,  and  that  the  two  methods  of  determ- 
ining vessel  movement.-  could  hardly  be  expected  to  yield  exactly  the  same  results.  Vessels  do 
not  always  make  the  port  the}-  clear  for.  Accidents  may  prevent,  or  telegraphic  orders  from  the 
owner  or  charterer  may  change  the  course  of  the  vessel. 

It  is  in  the  vessel  tonnage  of  the  commerce  between  the  eastern  American  seaboard  and  the 
countries  of  the  western  part  of  the  Pacific  (i.  e..  the  Far  East),  that  the  largest  difference  exists 
between  the  figures  of  the  Panama  Company  and  the  Commission.  The  total  of  group  4  in  the 
calendar  year  1899  was  1,271.357,  while  the  total  of  entrances  and  clearances  accepted  for  the 
fiscal  year  ending  .lune  30,  1899,  by  the  Commission,  for  the  trade  between  the  eastern  seaboard 
of  the  United  States  and  the  western  Pacific  countries  was  908,140  tons  net  register.  This 
amount,  it  will  be  recalled,  is  twice  the  tonnage  of  vessels  clearing  direct  from  the  Atlantic 
seaboard  to  Japan,  Siberia,  China,  the  Philippines,  and  Australasia.  Group  4  of  the  French 
tables  includes  some  commerce  (that  of  Singapore  and  the  Dutch  East  Indies)  not  comprised  in 
the  Commission's  figures  for  the  trade  between  our  eastern  seaboard  and  trans- Pacific  countries. 
Moreover,  a  complete  statement  of  the  vessel  tonnage  of  this  commerce  can  not  be  made  from 
our  statistics  of  entrances  and  clearances,  because  a  share,  not  only  of  the  commodity  traffic,  but 
also  of  the  vessel  tonnage  of  this  commerce,  is  credited  in  our  statistical  records  to  our  trade 
with  Europe.  It  is  quite  possible  that  the  vessel  tonnage  engaged  in  the  commerce  between  our 
eastern  seaboard  and  the  countries  of  the  western  Pacific  is  somewhat  greater  than  908,140  tons 
net  register.  Group  i  applies  to  the  commerce  l>ctwcen  the  entire  east  coast  of  the  American 
continent  and  the  countries  of  the  western  Pacific;  but  there  can  be  but  very  little  vessel  move- 
ment between  the  Far  East  and  any  Atlantic  American  countries  other  than  the  United  States. 

The  onlv  other  tonnage  item  requiring  mention  in  this  comparison  is  that  of  the  commerce  at 
the  city  of  Panama  referred  to  above.  The  total  of  entrances  and  clearances,  as  determined  by  the 
Commission,  credit  that  traffic  with  336,998  vessel  tons  net  register;  whereas  the  methods  in 
accordance  with  which  the  calculations  of  the  New  Panama  Canal  Company  were  made  were 
such  as  not  to  include  that  tonnage. 

The  results  of  the  three  traffic  investigations  are  such  as  to  affirm  the  essential  accuracy  of 
each.  The  ratio  between  cargo  tonnage  and  vessel  tonnage  apparently  accords  with  the  facta  of 
ocean  commerce.  In  view  of  the  complexity  of  the  statistical  problem,  the  difference  in  the 
methods  of  dealing  with  the  problem,  and  the  slight  difference  in  periods  covered,  the  vessel 
tonnage  totals  obtained  by  the  Commission 's  investigation  of  entrances  and  clearances,  and  the 
New  Panama  Company's  record  of  vessel  movements  correspond  as  closely  as  could  be  expected. 

S.  Doe.  222,  58-2  12 


Digitized  by  Google 


Chapter  XXI. 

GROWTH  OF  CANAL  TRAFFIC,  1899  TO  1914  AND  1914  TO  1924. 

The  factors  affecting  the  growth  of  comment'  are  so  numerous  and  so  interrelated  that  it  is 
difficult  to  estimate  the  growth  in  traffic  that  will  take  place  during  the  period  that  must  intervene 
hefore  an  isthmian  canal  can  Iks  ready  for  use.  The  only  basis  of  calculation  is  the  increase  of 
the  past  under  the  conditions  of  production  and  transportation  and  the  requirements  of  interna- 
tional trade  that  then  prevailed.  All  of  these  conditions  are  constantly  changing  and  thereby 
affecting  the  volume  and  nature  of  the  commodities  exchanged,  and  the  routes  followed  by  the 
commerce  of  the  world. 

Of  one  thing,  however,  there  can  hardly  be  anv  uncertainty,  commercial  progress  during 
the  near  future  will  tie  fully  as  rapid  as  it  has  been  the  past  ten  or  twenty  years.  The  demands 
of  consumers  are  everywhere  expanding,  and  sections  like  Africa  and  eastern  Asia,  that  have 
thus  far  had  but  slight  contact  with  the  rest  of  the  world,  are  l>eing  rapidly  brought  within  the 
sphere  of  international  commerce.  The  costs  of  transportation,  both  inland  and  maritime,  con- 
tinue to  decline  with  the  improvement  of  mechanical  appliances  and  the  accumulation  of  capital 
seeking  profitable  investment.  Nations  and  individuals  are  devoting  themselves  with  energy  to 
the  extension  of  trade  and  commerce.  This  is  particularly  true  of  the  jieople  and  Government 
of  the  United  States. 

Such  lieing  the  case,  the  probable  tonnage  of  the  traffic  that  will  be  available  for  an  isthmian 
canal  at  the  time  of  its  completion,  will  doubles*  be  conservatively  estimated  by  predicating  a 
continuation  of  the  rate  of  increase  that  has  prevailed  during  the  past  decade.  In  all  probability 
the  growth  will  be  more  rapid  in  the  future;  it  surely  will  not  be  slower. 

KATK  OF  INCREASE  SHOWS   BY  TABLES  OK  THE  PANAMA  OA.NAI.  COMPANY. 

The  statisticians  of  the  New  Panama  Canal  Company  found  that  the  tonnage  of  the  vessels 
trafficking  between  the  two  coasts  of  America,  tietween  the  eastern  Cnitetf  States  and  the 
Orient,  between  Europe  and  Pacific  America,  i.  e..  the  available  canal  tonnage  originating  or 
terminating  in  America,  increased  from  8,073,800  tons  net  register  in  1888  to  8,845,355  tons  in 
1898,  again  of  25.1  percent.  In  determining  whether  this  rate  of  increase  per  decade  is  one 
whose  use  will  result  in  a  conservative  estimate  of  the  probable  available  canal  traffic  in  1914, 
references  to  the  progress  in  the  vessel  tonnage  and  value  of  the  international  trade  of  a  few 
typical  regions  will  be  of  assistance. 

The  growth  that  has  taken  place  in  the  commerce  between  the  Atlantic  coast  of  the  United 
States  and  Pacific  foreign  countries  is  shown  in  the  following  table,  which  compares  the  year 
1899  with  that  of  1889.  The  facts  are  shown  separately  for  western  South  America  and  all  other 
Pacific  countries. 
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The  value  of  the  import*  from  South  America  rose  55.4  per  cent.  The  total  value  of  our 
import  and  export  trade  with  western  South  America  increased  atJ.fc  j»er  cent  during  the  decade 
1889-1*90. 

The  commerce  between  the  Atlantic  and  Golf  seaboard  <if  the  I'nitcd  States  and  Australia, 
Japan,  and  the  mainland  of  Pacific  Amu  has  grown  more  rapidly  than  our  trade  with  western 
South  America.  The  growth  in  the  value  of  the  imports  was  15.1  per  cent,  and  of  the  ox|«>rts 
118.7  pel  cent,  the  increase  in  the  total  trade  having  been  58.1  per  cent.  Our  ability  to  produce 
cheaply  has  enabled  us  to  enter  freely  into  the  expanding  markets  of  the  western  half  of  the 
Pacific,  although  the  costs  of  transportation,  except  to  Australia  during  the  last  three  years  of 
the  decade  being  studied,  have  necessarily  been  higher  than  our  rivals  have  hnd  to  bear.  Tho 
competition  of  the  three  lines  from  New  York  to  Australia  became  severe  in  1*07  and  greatly 
facilitated  the  development  of  the  large  trade  which  we  have  latterly  secured  with  Australia. 

The  total  trade  of  the  United  States  with  Australasia  more  than  doubled  during  the  decade 
1390  to  1900,  having  been  $32,194,000  in  the  vear  ending  June  30,  looo,  as  against  $15*544,000 
in  IMWi,  Our  export*  to  that  continent  increased  from  ♦!  1.2*J6j«mi  to  $26,735,000  during  the 
decade. 

INCRKASK  IN  TRAOE  UKTWKKN   EUROPE  ANI>  WESTERN  COAST  OF  AMERICA. 

The  European  entrances  from  Chile  inereasisl  from  575,890  tons  in  1»S8  to  014,001  tons  in 
1808,  a  gain  of  5h.  7  per  cent.  These  figures  contain  a  certain  amount  of  duplication,  but  the 
elimination  of  those  duplications  would  not  much  affect  the  percentage.  The  duplications  in 
clearances  from  Europe  are  greater  than  in  the  records  of  entrances,  and  for  that  reason  the 
-tutistice-.  of  clearances  are  not  cited  in  this  connection.  On  their  face  the  figures  of  entrances 
and  clearances  indicate  that  the  total  trade  between  Chile  and  Europe  was  33.3  per  cent  greater 
in  1898  than  ten  years  before,  and  while  neither  the  statistics  nor  the  percent  of  increase  are  to 
be  taken  as  absolutely  correct,  they  |>ossess  illustrative  value.  The  European  entrances  from  all 
the  west  coast  of  South  America  increased  from  7*9,278  tons  in  1888  to  1,077,346  tons  in  1S0S.  u 
gain  of  36.5  per  cent. 

In  the  enapter  dealing  with  the  vessel  tonnage  available  for  the  use  of  a  canal,  the  cargo 
tonnage  of  the  nitrate  of  soda  exported  from  Chile  was  shown  to  have  grown  from  490,000  to 
1.300,000  long  tons  during  the  fifteen-year  period  ending  with  the  calendar  year  lhOO.  This 
increase  of  over  :MU  per  cent  in  the  nitrate  trade  is,  of  course,  due  to  causes  peculiar  to  it,  and 
not  generally  operative  upon  international  trade  as  a  whole.  Nevertheless,  the  growth  of  the 
foreign  trade  in  such  articles  as  nitrate  of  soda,  phosphate  rock,  lunilxr,  coal,  iron  and  steel 
products,  and  others  that  might  be  cited,  and  the  practical  certainty  that  the  increase  will  continue 
for  some  decades  to  come,  must  have  much  significance  in  any  reasoning  regarding  the  proltable 
rate  of  increase  that  will  take  place  during  the  coming  decade  and  a  half,  in  the  commerce  available 
for  an  isthmian  canal. 

The  trade  of  Europe  with  the  Pacific  coast  of  the  I'nited  States  is  subject  to  great  fluctuations, 
because  it  consists  largely,  although  to  a  continually  less  degree,  of  the  exports  of  grain,  the 
annual  volume  of  which  depends  u|K>n  whether  the  crop  yield  is  abundant  or  light,  ana  whether 
European  prices  are  high  or  low.  The  entrances  recorded  at  our  Western  ports  comprise  a 
decreasing  number  of  vessels  from  Europe,  because  the  majority  of  the  ships  reach  those  ports 
from  trans-l'ncitic  ]>oints.  The  export  trade  is  particularly  subject  to  fluctuation,  but  the  last 
decade  of  the  last  century  witnessed  a  moderate  growth  in  the  tonnage  of  vessels  cleared.  There 
was.  likewise,  an  increase  in  the  value  of  the  exports,  which  amounted  to  about  125  per  cent  The 
exports  of  wheat  are  not  so  heavy  as  they  formerly  were,  but  other  commodities,  |wrticularly 
horticultural  products,  are  acquiring  a  large  place  in  the  foreign  trade. 

OKOWTII   IN  TUAXS -PACIFIC  TRADE  OP  THK  WKST  OUST  OF  THE  UNITED  STATES. 

The  trade  between  the  Pacific  coast  of  the  United  States  and  Hawaii.  Japan.  China,  and 
Hongkong  will  not  make  use  of  the  canal,  but  for  tho  purpose  of  discussing  the  rate  at  which  the 
Pacific  commerce  is  growing,  this  trade  may  lie  most  advantageously  considered.  In  the  follow- 
ing table  the  entrances  and  clearances  of  the  vessels  engaged  in  that  trade  are  indicated,  the 
absolute  increase  in  the  total  tonnage  during  the  decade  is  shown  for  the  five  countries  separately 
and  collectively.  Aceording  to  the  table  the  total  entrances  and  clearances  increased  101  per 
cent  during  the  decade. 
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In  reading  tbis  table  it  is  necessary  tu  I  war  in  mind  that  a  considerable  tonnage  of  vessels 
enter  our  Western  ports  not  to  secure  cargo  {or  the  Orient,  but  to  load  with  grain,  lumber,  or 
other  freight  for  the  North  Atlantic,  and  if  allowances  could  be  made  for  this  the  average 
percentage  of  gain  would  be  somewhat  reduced.  However,  it  will  be  observed  that  the  clear- 
ances from  our  ports  for  the  five  Pacific  countries — and  the  clearances  represent  the  movements 
of  vessels  actually  engaged  in  carrying  our  goods  abroad — show  a  large  increase  in  each  instance. 

The  foregoing  paragraphs  have  referred  to  the  rate  of  growth  prevailing  in  the  commerce 
of  the  Atlantic  coast  of  the  United  States  with  (1)  western  South  America,  (2)  with  all  Pacific 
countries  other  than  South  America,  and  (3)  with  Australia:  reference  has  also  been  made  to  rate 
of  increase  in  Europe's  commerce  (4)  with  the  west  coast  of  South  America,  (.5)  with  Chile,  and 
(0)  with  the  Pacific  States  of  the  United  States;  and,  finally,  attention  was  called  to  the  progress 
being  made  in  (7)  the  commerce  of  our  west  coast  with  Hawaii,  Australia,  Hongkong,  China. 
Japan,  and  Siberia.  In  only  one  of  these  seven  references  to  international  trade — the  commerce 
between  our  west  coast  and  Europe  -was  the  rate  of  increase  per  decade  found  to  be  less  than 
25.1  per  cent,  obtained  by  comparing  the  records  of  the  New  Panama  Canal  Company  for  1888 
with  those  for  1898.  In  most  of  the  seven  special  divisions  of  commerce  above  noted  the  rate  of 
growth  was  found  to  be  much  more  than  25.1  per  cent. 

PROBABLK  AVAILABLE  (.'ANAL  TRAFFIC  IN  1W14. 

In  view  of  these  facts  it  would  seem  that  an  increase  of  25. 1  per  cent  per  decade  up  to  the  time 
of  the  opening  of  the  canal  may  be  very  safely  and  conservatively  predicated  concerning  the 
t radii-  that  might  have  advantageously  used  the  waterway  in  1899.  Predictions  concerning  the 
future  ten  or  fifteen  years  must  necessarily  ho  based  upon  the  experiences  of  the  past,  and  unless 
the  decade  upon  which  tne  calculations  here  presented  as  to  the  future  are  made  to  rest  was  one 
of  abnormally  rapid  or  slow  commercial  progress,  it  may  properly  be  made  the  basis. 

Taken  as  a  whole  the  decade  preceding  1899  was  probably  one  during  which  the  world  made 
normal  industrial  and  commercial  progress.    In  the  United  States  the  earlier  years  and  the  last 

J ear  of  the  period  were  characterized  by  great  business  activity,  but  during  fully  a  third  of  the 
ecade  a  business  depression  of  unusual  severity  prevailed.  The  vears  from  1893  to  1897  were 
more  trying  ones  in  this  country  than  they  were  in  Europe,  but  business  was  dull  rather  than 
active  in  Europe  during  that  time.  Consequently  it  is  probable  that  estimates  based  upon  this 
decade  will  not  lead  to  an  exaggeration  of  the  facts. 

The  Panama  Canal  Company's  figures  for  the  vessel  movements  of  the  commerce  originating 
or  terminating  in  America,  increased  by  the  present  trausisthmian  traffic,  and  816,223  tons  of 
Europe's  trade  with  Oceania,  Australia,  and  Japan,  show  that  the  available  canal  traffic  for  the 
calendar  year  1899  wasi 5,001,798  tons  net  register.  An  increase  of  25.1  per  cent  during  the  decade 
ending  in  1909  would  raise  the  amount  to  0,257,249  tons;  and  the  same  rate  of  growth  would 
bring  the  total  to  Ii,!i98,733—  or,  in  round  numbers,  7,oo0.000—  tons  in  1914. 

If  the  tonnage  of  available  canal  traffic  in  1899,  as  determined  by  the  Isthmian  Canal  Com- 
mission's study  of  entrances  and  clearances,  be  made  the  basis  of  estimate,  and  the  increase  of 
25.1  per  cent  per  decade  be  assumed,  the  figures  for  1909  will  be  6, 118, 735  net  register  tons,  and 
for  1914,  6,845,806  tons. 

In  the  foregoing  estimates  of  tonnage  the  figures  refer  to  the  available  canal  traffic.  It  is  not 
probable  that  all  of  the  commerce  included  in  the  above  totals  will  at  once  abandon  the  routed  at 
present  followed  and  immediately  make  use  of  the  isthmian  waterway.    It  will  take  some  time  to 
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readjust  trade  with  reference  to  the  new  conditions  which  the  canal  will  establish,  ami  possibly 
two  years  may  be  required  for  merchants  and  carriers  to  adapt  themselves  to  all  the  changes  in 
the  routes  and  methods  of  international  trade  that  the  use  of  the  canal  will  necessitate.  The 
totals  to  which  the  three  investigations  of  available  canal  tonnage  have  led  may  be  designated  as 
the  measure  of  all  the  commerce  that  would  have  used  the  canal  in  IN!*!*,  had  the  commerce  of  our 
own  and  foreign  countries  been  adjusted  to  the  condition  of  trade  which  the  canal  would  have 
established.  There  is  no  tonnage  included  in  the  totals  which  might  not  advantageously  use  the 
canal,  except  during  the  temporary  period  of  transition  from  the  existing  conditions  governing 
international  trade  and  controlling  the  commerce  lietween  our  eastern  and  western  seaboards,  to 
those  conditions  which  will  exist  after  the  isthmian  route  has  been  opened. 

RSTIMATK  OF  liltOWTII  OK  TIUKKIC  1)1  KINO  KIKST  DKCADK  OF  THK  ISK.  OK  TUB  CANAL. 


The  new  interoceanic  communication  will  so  great!  v  modify  the  routes  of  commerce,  and  the 
conditions  controlling  the  progress  of  the  industries  ami  commerce  of  many  sections  of  the  world, 
that  the  problem  of  estimating  the  increase  that  may  be  expected  to  take  place  in  the  tonnage 
using  the  canal,  durintr  the  first  decade  following  the  opening  of  the  waterway,  is  a  different  one 
from  that  of  predicting  the  growth  of  available  traffic  up  to  the  time  of  the  completion  of  the 
canal.  The  rate  of  increase  will  be  much  more  rapid  after  the  canal  ha.s  Immmi  put  into  service 
and  its  economic  eflects  have  Ix'gun  to  fie  realized. 

The  present  small  amount  of  wean  tonnage  plying  l>ctwecn  the  two  seaboards  of  the  t'nited 
SUites  affords  a  most  striking  instance  of  the  restrictions  which  the  absence  of  an  isthmian  canal 
imposes  upon  the  grow  th  of  a  traffic  that  will  become  large  when  the  isthmian  waterway  has  Is-en 
opened.  During  the  past  decade  the  vessel  movements  between  our  two  seaboards  have  averaged 
less  than  250.0(A)  tons  annually,  and  until  the  current  year  (l'.MU)  have  tended  to  decline,  at  a 
time  when  our  domestic  and  foreign  trade  has  been  making  rapid  progress.  Our  small  trade  with 
western  South  America,  a  region  with  which  we  should,  ana  some  day  will,  have  a  large  com- 
merce, is  another  example  of  the  restraints  of  existing  transportation  facilities.  The  effect  of 
the  isthmian  canal  ujh>ii  the  interoceanic  coastwise  commerce  of  the  I'nited  States  and  upon  our 
trade  with  western  South  America  will  be  revolutionary,  and  the  influence  ujwin  our  commerce 
with  foreign  countries  of  the  North  Pacific  will  lie,  to  sly  the  least,  highly  stimulative. 

Ouring  the  decade  following  the  opening  of  the  canal  numerous  forces  will  operate  to  accel- 
erate the  growth  of  American  commerce.  Ik'sidcs  being  influenced  by. the  new  isthmian  waterway, 
commerce  will  be  served  by  one  or  more  Pacific  cables  and  our  trade  will  have  the  advantage  of 
closer  and  more  direct  international  hanking  facilities  than  now  exist.  Likewise,  there  is  reason 
to  expect  a  large  development  in  our  merchant  marine  during  the  coming  ten  or  fifteen  years. 
The  combined  effect  of  these  four  commercial  agencies  will  be  to  supplement  our  ability  to  pro- 
duce cheaply,  with  facilities  as  favorable  as  our  rivals  possess  for  communication  and  transpor- 
tation and  for  the  settlement  of  international  obligations,  and  the  result  will  lie  the  sure  progress 
of  our  coastwise  and  foreign  maritime  commerce. 

While  it  is  not  to  he  expected  that  the  traffic  of  the  isthmian  waterway  during  the  earlv  veal's 
of  its  operation  will  increase  so  rapidly  as  did  the  tonnage  passing  through  the  Suez  Canal,  the  best 
basis  for  estimating  the  probable  increase  that  will  occur  in  the  tonnage  of  the  American  isthmian 
waterway  is  the  rate  of  growth  that  the  traffic  of  the  Suez  Canal  has  had.  The  number  of  vessels 
that  have  passed  through  the  Suez  Canal  each  year  up  to  and  including  1$HU.  and  the  gross  and 
net  tonnage  are  shown  by  the  following  table: 

.SW»  t'ttmtl  trnj^ir. 


Ytar. 


1«7«. 

im. 
1  »<•.'. 

1873. 

IfM. 
187*. 
1876. 
1877. 

law. 

IMS. 
1881). 

un. 


NlnutM-r 
<>l  \m- 


UruM  ton- 


IV. 

;<a 

1.082 

l.iw  ' 

1,164 
I,  494 
1,4*7 
l,«63 
l,*9S 
1,477 
5,026 
2.727 
3,  ISIS 
3.3(17 
8.284 
3.0*4 


6*4.81* 
1.142,300 
1.744.481 

DK'i  H7  : 
2, 423.672 

2,  M0, 708 

3,  072. 107 
3,418.9*0 
5. 291. S3* 
3.236.942 
4.344.*20 
6.7M.491 
7,122,126 
8.061.307 
t,  319. 96. 

\m.  us 


If  CI  lull- 


436. 609 
761.467 
1,160.743 
1. 8b7, 766 
1,681.6*0 
2,009  :>-t 
2.096,  772 
2.  3*A,  448 
2,269,678 
» i.  x:: 
3.0*7.422 
4.136.7HO 
*,  074. 809 
S,77,S.N,J 


Y«n». 


1886.. 
1887.. 
lis". . 
1889.. 
1890  . 
1891., 
1H92. . 
1 893 . . 
I »'»!.. 
Ih96.. 
1896.. 
1W7.. 
1898. . 
1899.. 
1900.. 


............  ..... 


malm 

..t  \v*- 

iin«i  Ion- 

Set  too- 

3, 100 

8.183.813 

L 767. 666 

3,l:t7 

8.4:10.043 

■\  W0. 024 

3,440 

9,437. 9*7 

6,640  8:14 

3.42* 

9,606.745 

6.7*3. 187 

3,3*9 

9,749.129 

6.W0.0W 

4,207 

12,217.986 

8, 698.777 

3,  ,V» 

10,866,401 

7,712.029 

3,341 

10, 7*6.796 

7,6*9.068 

8,3*2 

11,2*1,8** 

8.0.49,17* 

3. 4M 

II,  KB,  63? 

8, 44S.383 

3.  109 

12,039,8.'* 

8,*eo.2M 

2,  >s5 

11.121,403 

7,899,374 

8,'<U 

12,  K2.632 

9.238.603 

3,607 

13, 81*.  992 

!l,  - 

8.411 

13, 699. 238 

9,738,1*2 

us 

10.823,840 

Digitized  by  Google 


66S 


RKl'OKT  OK  THK   ISTHMIAN   (ANAI.  I'DNM tHSfON. 


The  growth  in  the  tonnage  using  the  Suez  Canal  is  graphically  vbown  by  the  following 
diagram: 
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The  increa.se  in  the  traffic  of  the  Suez  ('anal  is  well  shown  by  grouping  the  figures  of  the 
foregoing  table  into  five-year  periods  and  comparing  the  totals  of  these  periods.  This  is  done  in 
the  following  table: 
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If  the  first  live-year  period  were  made  the  basis  of  comparison,  the  rate  of  increase  would  1* 
so  great  as  to  exaggerate  the  progress  which  the  traffic  made  during  the  subsequent  quinquennial 
periods.  The  Suez  Canal  could  lie  used  advantageously  only  by  steamers,  and  in  1870  the  numl)er 
of  steamers  available  for  the  commerce  between  Europe  and  the  Kast  Indies  was  limited.  For 
some  years  the  greater  part  of  the  commerce  continued  to  go  in  sailing  vessels  around  the  (.'ape 
of  Good  Hope.  After  the  canal  had  been  in  use  a  few  years,  however,  steamers  were  to  a  large 
extent  substituted  for  the  sailing  vessels,  and  the  Suez  route  for  the  Ca]>e  route  for  the  greater 
part  of  the  business.  It  will  be  seen  that  the  traffic  of  the  five  years  1N80-1SK4  was  "217  per  cent 
that  of  the  previous  quinquennial  period.  The  tonnage  of  1885-1 889  wits  28C  per  cent  of  the 
period  from  1875  to  1879:  the  tonnage  of  1890  to  1894  was  863  percent,  and  that  of  189.".  to  1*99. 
401  per  cent  of  the  traffic  of  the  five  years  1875  to  1879.  During  the  last  quinquennial  ]>eriod  of 
the  twenty-five  years  from  1875  to  1899  the  traffic  of  the  Suez  Canal  was  four  times  what  it  was 
during  the  first  five  years.  Had  the.  traffic  of  the  years  1870-1874  been  made  the  basis  of  com- 
parison the  above  percentages  would  have  been  very  much  larger. 


RKPORT  OK  THK  ISTHMIAN  CANAL  COMMISSION. 


6HS 


Omitting  the  first  two  years,  when  the  traffic  wax  comparatively  light  Iwcauso  but  few  steam- 
ships were  available  for  the  trade  between  Kurope  ami  the  Kast,  and  making  1872  the  basis  of 
comparison,  it  will  \ta  seen  that  the  traffic  grew  from  1,160,748  net  tons  in  ls72  to  5,o74,8o9  net 
tons  in  1882.  a  gain  of  337  per  cent  The  tonnage  of  1875  had  increased  215  per  cent  by  1886. 
The  traffic  of  1890  was  125  per  cent  greater  than  that  of  1880.  Since  1890  the  absolute  gain  in 
the  tonnage  figures  has  been  large,  although  the  percentage  of  increase  is  less  than  it  formerly 
was.  The  gain  of  46  per  cent  from  1889  to  1  Sili*  represents  an  increase  of  4.210,247  tons  gross 
register  and  3,112.443  tons  net. 

Should  the  rate  of  increase  in  the  tonnage  of  the  isthmian  canal  during  the  first  ten  years  In- 
half  that  of  the  Suez  during  the  second  decade  of  its  use,  the  rate  would  la?  02$  per  cent.  In 
view  of  the  much  larger  rate  shown  by  the  Suez  Canal,  and  in  view  of  the  conditions  that  will 
favor  commercial  progress  at  the  time  of  and  subsequent  to  the  opening  of  the  American  canal, 
62|  per  cent  is  believed  to  be  a  conservative  estimate. 

THK   KSTIMATK  KOIl  1924. 

A  decennial  increase  of  62J  percent  in  the  estimated  traffic  available  for  the  canal  in  1914, 
as  determined  bv  the  figures  obtained  by  using  the  tables  prepared  by  the  New  Panama  Canal 
Company,  would  give  a  tonnage  of  11,372.941  net  vessel  tons  in  1924.  A  624  per  cent  increase 
in  the  estimated  vessel-tonnage  total  of  1914,  reached  by  the  Commission's  study  of  entrances 
and  clearances — 6.843,805 — would  amount  to  11.121.183.  These  two  estimates  for  1924  average 
a»K>ut  1 1, 250, 000  tons. 

For  reasons  stated  above  the  entire  amount  of  the  available  canal  tonnage  can  hardly  be 
expected  to  use  the  new  route  during  the  first  year  or  two  of  the  operation  of  the  waterway,  the 
period  required  for  the  readjustment  of  commercial  arrangements.  This  adjustment  will,  how- 
ever, not  be  delayed  by  a  scarcity  of  steamers,  and  will  t>e  quickly  made.  After  two  years  the 
full  amount  of  the  available  canal  tonnage — the  available  tonnage  of  1916,  not  of  1914  -will  be 
passing  the  canal  in  all  probability,  and  the  62 J  per  cent  increase  in  the  available  tonnage  of 
1914  may  fairly  la'  expected  to  represent  the  actual  tonnage  at  the  close  of  the  decade  ending 
in  1924.  In  this  calculation  it  is  assumed  that  the  canal  will  have  been  put  in  operation  by  the 
beginning  of  1914. 
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Cmaptkh  XXII. 

THE  QUESTION  OF  TOLLS. 

In  levying  tolls,  three  different  purposes  may  control  action.  .Such  charges  may  lw  imposed 
as  will  cause  the  receipts  to  rover  expenses  oniy,  or  to  rover  the  expenses  nnd  »  fair  rate  of 
interest  on  the  capital  invested,  or  charges  may  be  tixed  for  the  purpose  of  souring  the  greatest 
possible  income  from  the  canal. 

Should  the  prineiplo  of  maximum  revenue  hi-  adopted,  the  effect  of  tolls  upon  the  volume  of 
traffic  will  need  to  l>e  carefully  studied,  beeausp.  the  receipts  derived  from  the  operation  of  the 
canal  will  Is-  the  product  of  two  factors  the  rate  of  toil  and  the  volume  of  traffic*  The  tonnage 
of  traffic  being  dependent  upon  the  tolls  charged,  it  would  be  neceeeary,  in  order  to  secure  the 
maximum  revenue,  to  ascertain  what  rate  of  toll  could  be  paid  by  that,  volume  of  traffic  which 
when  multiplied  by  the  rate  would  yield  the  maximum  product.  It  is  hardly  necessary  to  say 
that  there  is  no  tixed  rule  by  which  the  rate  can  be  determined  that  would  yield  the  greatest 
rev  enue  If  there  were  such  a  rule,  it  ought  not  to  be  the  one  adopted  in  fixing  tin*  toll-  of  the 
Isthmian  Canal. 

The  |Kilicy  in  regard  to  tolls  should  lie  adopted  with  reference  to  all  the  purposes  which  the 
canal  is  constructed  to  accomplish,  and  no  argument  need  be  advanced  to  enforce  the  truth  that 
the  revenue-producing  function  of  the  canal  will  be  a  minor  one  as  compared  with  its  function  of 
promoting  the  industrial,  commercial,  and  social  progress  of  the  United  States  and  all  countries 
whose  trade  will  1m-  affected  by  it.  The  exaction  of  charges  that  would  largely  restrict  the 
volume  of  business  done  through  the  canal  would  peraiit  the  waterway  to  perforin  only  in  part 
the  chief  services  it  is  designed  to  accomplish. 

The  canal  is  to  be  constructed  and  operated  by  the  Government  primarily  for  the  promotion  of 
the  economic  and  political  welfare  of  the  people  of  the  United  States,  and  the  tolls  charged  will 
doubtless  be  fixed  so  as  not  unnecessarily  to  interfere  with  the  realization  of  this  purjsjse.  The 

Erinciple  of  maximum  charges  would  be  inconsistent  with  the  public  welfare,  and  if  tolls  are 
■vied  the  choice  will  lie  between  a  rate  that  will  cover  only  the  expense  of  operation  or  a  rate 
that  will,  in  addition,  yield  an  income  on  the  capital  invested. 

Before  la-ginning  the  di.scus.sion  of  tolls  with  reference  to  the  American  canal,  it  will  be 
profitable  to  .study  the  experience  of  the  Suez  ("anal.  That  interoceanic  waterway  has  now  l»een 
in  use  over  thirty  years,  and  the  main  features  and  results  of  the  financial  policy  maintained  in 
its  management  may  well  be  considered. 

SIKZ  CANAL  TOM*. 

The  charges  for  passing  the  Suez  Canal  are  !t  francs"  per  net  vessel  ton,  the  tonnage  being 
determined  by  the  so-called  Danube  measurement,  a  system  adopted  by  the  International  Tonnage 
Commission  of  Constantinople.  Vessels  in  ballast  obtain  a  reduction  of  i**  francs  per  ton  from 
the  regular  toll  charges.  Kach  vessel  carrying  passengers  is  obliged  to  pay  10  francs  for  each 
passenger  al>ove  I "2  years  of  age.  and  ">  francs  for  each  passenger  between  the  ages  of  3  and  12 
years.  There  are.  in  addition  to  these  tolls,  certain  port  and  transit  dues.  A  towage  service  is 
maintained  for  the  use  of  such  ships  as  may  require  towing,  and  for  this  service  there  is  a  fixed 
schedule  of  charges. 

In  applying  the  Ihmube  rules  to  the  measurement  of  a  vessel  the  net  tonnage  resulting  is 
considerably  larger  than  the  net  tonnage  of  a  vessel  registered  under  the  British  or  American 
flags.  The  following  table  shows  the  relation  of  gross  to  net  tonnage,  as  determined  by  the  Danulte 
and  other  measurements,  for  three  typical  vessels  which  pissed  through  the  canal  in  MUHt.  The 
toll  paid  by  these  three  ships  is  given  and  the  amount  which  this  charge  would  have  been  per  ton 
net  register,  British  measurement,  is  stated  for  two  of  the  vessels,  nnd  per  net  ton  Norwegian 
measurement  for  the  third  ship: 


"The  I<»I)h  wen-  !•  fnuns  at  tin-  lime  this  re|»>rt  »»  |ire|ian-d.    They  have  since  Ixt-n  reduced  t<>  sj  franc*. 
««4 
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Toll*  chnrytti  fin-  puring  Sun  (hiiai. 


Name  of  atrip. 


siiiwteTland  ]  Rrittnh  

Siiven  Chriatiana     '  do  
irk'iuhu.  i  Norwegian 


7W 
3,411.07 

J  3,62800 


Net  n.-gi»- 
ler. 

Net 
rcffiatrr 
lontiairr, 
Ttotiuui- 
mmKurt- 
rat'tit. 

I*«rrrnwgr 
whit'h 

MB!IU!k'  l« 

of  oilier 

Till  -  palil. 

Ch«r«<-  per 

ton  art. 
Hrill-.li  and 
Norwcirlali 
tuettfturr- 
menu. 

Tbiw. 

.'.V 

2,»l 

J.  -7 1  4.'. 
2, 747.  do 
2,»W.72 

tn 
ii».» 

128 

14,466.61 
4.77  V  84 
5.  376  0(1 

H-« 

2.08 

2.  ]« 

The  table  shows  thut,  according  to  tli«  Danulie  rules,  the  net  tonnage  of  a  vessel  will  average 
fully  one-fifth  more  than  when  measured  according  to  British  or  Norwegian  measurements.  The 
toll  charges  of  !>  francs  were  considerably  over  $2  per  ton  on  the  net  register  of  the  vessels,  British 
or  Norwegian  measurement.  The  American  measurements  are  made  by  practically  the  same 
rules  as  the  British. 

The  total  transit  dues  of  the  steamer  Bergenhut  were  27,S87.95  francs,  of  which  20,880.  \  '< 
francs  were  paid  for  tolls— the  charges  other  than  tolls  amounting  to  1,O0?.5O  francs.  <ir  $l'.t4.45. 

The  traffic  receipts  of  the  Suez  ('anal  from  the  tirst  year  of  its  operation  to  the  close  of  11*01 
is  shown  bv  the  following  table.  The  receipts  are  given  in  francs  and  in  dollars,  u  franc  having 
been  considered  equal  tof0.103.  The  number  of  vessels  and  their  mean  net  tonnage  is  also  given 
in  the  table: 

Ht'EZ  CAN AI.  TRAFKIt*. 


Snmlfr  nml  0M  <i(  >r*rrl*,  rmtftl*  fr"m  hJft. 


Year. 


of  vnacU. 


Mtttli  tin! 
tonnatc 

ml 


1K70 
1*71 
1872 
l-Tl 
l-Tl 
I-?". 
1K76 
1877 
1*71 

i*7» 
ibso 

1881 

18*2 

1883 
1884 


4X6 

M 

1.1)82 

1.173 
I  •<■: 

i.m 
t.ir,- 

1.  wa 

1,693 
1.177 

■i.m, 

2.  727 
3.198 
3  307 

3,284 
2.624 


W 
996 
ill 
Itiil 

.••«! 

345 
4:i'i 
OA 
42* 

u» 

.'■IT 

:w*fl 
74» 
7X7 
71* 


Tran»it 

rrvrlpu. 


Fninrt. 
LMBI 
8.W8.733 
16,407,591 
22.897.319 
I1.WLM 
2*.»>6.302 

29.»74.!»tl 
32.774.314 
31,098.229 
29, 686.0111 
39,940,488 
61,  274. 353 

Ct,  847, 812 
412,178.110 
02,21/7.439 


Heistptx. 


1.736.790 

4.419.  182 
1,7'.<7  Mil 

ft.M&.one 

a,78.\l74 

«,aev.  o» 

A,  001. 96a 
6.62!>.  U0 
T.M.U4 
9,v=r..»M) 
ll,0v-..3Vi 
12, 708. 627 

n,ew.tn 

12, 006. 036 


Y<»r 


Mviiii  nit 
NnmtM-r   Crmniiue  Traii'll 

ofVfttM-lv    piT  Vc*-  rill-lpl* 


l«i   8,100 

1W.7   3,  137 

MM   3.  no 

MM   3.425 

IS»   3.S99 

IMN   1.207  ' 

imi   3,6m, 

1*»     3,341  ! 

  3,va 

MM   3. 434 

iw   s,  m 

im   2.98« 

ISM   3.503 

Km   3.607 

1*00    3.441 

1901   3,<MI9 


1,800 
1,8*1 
1.930 
1.951 
2,033 
•.'.067 
2. 167 
2,2*2 
2,398 
2,460 
2.011 
2,  (Hi 
2.637 
2.743 
2.830 
2.924! 


66,627.391 
.>7.862. 171 
64,832,273 
6*. 167. 57V 
66. 984. 000 
83. 122.  101 
74. 4' J  136 
70, 61.7.  361 
73.776.828 
78,103.718 
79.569.991 
72. 830. 5 15 
to.  294. 77(1 
91.318. 772 
»0. 623. 609 
100, 386. 397 


lt.vil|.|- 


1 0.909,  786 
11.167.437 
12,  M  2  H2S 
12,770.348 
12.927,  !'  1  - 
16.  Ii<  465 
1I.369.3X 
13.838.800 
14.238.928 
IS.  074.  WW 
15.357,009 
14.066,296 
16.461.891 
17.621.663 
17.490.366 
1».  374. 67-1 


It  is  shown  that  there  has  been  a  fairly  steady  and  a  comparatively  rapid  growth  in  the 
traffic  receipts  of  the  canal  almost  from  the  time  when  it  was  opened  for  commerce.  The  traffic 
and  the  revenues  were  comparatively  small  the  first  two  years,  becauso  there  were  not  many 
steamers  available  for  the  commerce  between  Kurope  and  the  East.  The  transit  receipts  for  the 
year  1899  amounted  to  $17,024,553.  By  grouping  the  canal  receipts  into  rive-year  period)  and 
comparing  those  |x>riods  with  each  other  the  rate  of  growth  can  be  shown  more  accurately  than 
by  comparing  one  year  with  another.    The  annual  variations  are  frequently  large,  but  when 

?[uinquennial  periods  are  compared  the  etfects  of  these  annual  variations  arc  minimized.  In  the 
ol lowing  bible  the  figures  of  the  preceding  table  are  grouped  according  to  quinquennial  periods. 
In  comparing  the  periods  the  first  rive  years  are  omitted,  because  if  the  figures  of  that  period 
were  made  the  basis  of  comparison  the  rate  of  increase  would  lie  so  great  as  to  give  an  exagger- 
ated statement  of  the  growth  that  has  taken  place  since  L876: 


hWWf  in  MtnaVr  uwl  *i-v  »f  i***tt*,  awl  r>rri/^»  of  .SW;  Oiwd,  fcy  yuiwzumnMif  ftrrimlr,  IS7~<  ISM, 


Numtx-r 
ol 


Mtun  net 
toiiimtcc 
per 


RiN'ripl*. 


IVroiTitaite 
whirh  n*- 
j  reipts  of  .V 

«re«f  twelpt" 

nf  187.VI*??. 


Numliir 
of 
i-»*i-K 


Mi  nn  m-t 
tiinnag.' 


1870-1874    4.770  1.123 

1K76-1879   7.6M         1.430  1 

1880-18*4    H.M2  1.644 


tl6.US.2W    188.V1WO   16, 726  1,87V 

29.3t7.0M    IKM-HM   I7,m8  2,108 

M.M8.122  IM     llWS-llW   Ili.VS  2.6AV 


It.  .  .  I|.[.. 


Mt\3M,30 
71.27'..  42T. 
78,213.7'rt 


whlcli  x*- 
eclptaof  5- 
f  i'»r  prrkxla 
arrnfrrrHpla 
of  l»7VIK7». 


243 
286 
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The  receipts  of  the  period  18K0  to  1884,  inclusive,  were  1*4  per  cent  of  those  of  the  previous 
five  years.  The  revenues  from  traffic  during  the  live  years  1SN5-1889  were  202  per  cent  of  those 
obtained  during  the  period  1875-1870,  whereas  the  revenues  for  the  live-year  periods  1890-1894 
and  1895-1899  wen-,  respectively,  243  and  2oo  per  cent  of  the  receipts  obtained  in  the  years  1*75 
to  1879.  The  transit  revenues  of  the  last  live  years  of  the  quarter  century  were  two  and  two- 
thirds  those  of  the  first  live  years.  The  traffic  of  this  later  period  was  fourfold  that  of  the  fire 
years  which  are  made  the  basis  of  comparison. 

The  Suez  (.'anal  has  beta  a  very  profitable  investment  of  capital.  There  are  4(10,000  shares 
of  capital  stock,  with  a  pur  value  of  500  francs  each,  and  bonds  which  amounted  to  1 77,340, ooo 
francs  in  1898.  The  dividends  paid  on  the  stock  reached  5  rjcr  cent  in  1874,  were  5,1,;  per  cent  in 
ls7t>,  nnd  »S  per  cent  in  1*79.  They  have  been  as  high  as  1<  per  cent.  In  1898  the  net  balance 
for  distribution,  after  paying  costs  of  operation,  interest  on  the  bonds,  and  other  expenses, 
amounted  to  4tS,«18,00O  francs.  In  the  distribution  of  this  sum  the  shareholders  receive  d  71  per 
cent  of  the  total,  83,098.7*0  f nines,  i.  e.,  1*54.  per  cent  of  the  face  value  of  their  stock.  Of  the 
remaining  29  per  cent  of  the  net  earnings,  15  per  cent  went  to  the  Egvptian  (lovernment,  10  per 
cent  to  the  founders,  2  per  cent  to  the  ui  rectors,  and  2  per  cent  to  the  employees. 

An  additional  fact  of  mu  interest  is  shown  by  the  preceding  tables,  ft  will  be  noted  that 
the  number  of  vessels  passing  the  canal  was  no  greater  in  1899  than  in  1885.  During  those  fifteen 
years  the  tonnage  has  increased  56  per  cent.  The  numlter  in  1901  was  508  less  than  in  1891,  but 
the  moss  tonnage  in  1901  was  nearly  3.0iio,0tK)  greater  than  in  1891.  The  larger  volume  of 
traffic  has  been  accommodated  bv  increasing  the  size  instead  of  the  number  of  the  ships.  The 
mean  net  register  of  the  vessels  using  the  Suez  Canal  is  now  about  3,000  tons.  Should  the 
present  rate  of  increase  continue  until  1914,  the  vessels  will  then  average  3,000  tons  net,  and 
it  is  probable  that  the  large  dimensions  about  to  lie  given  the  Suez  Canal  will  result  in  more 
rapid  increase  in  the  size  of  vessels  than  is  now  taking  place. 

The  growth  in  the  size  of  ships  using  the  Suez  Canal  is  graphically  shown  by  the  following 
diagram: 
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The  tendencv  to  increase  the  size  of  ocean  vessels  is  important  in  connection  with  the  study 
of  the  traffic  of  the  isthmian  canal,  because  the  cost  of  operating  the  canal  will  depend,  to  some 
extent,  upon  the  number  of  lockages.  The  maximum  traffic  capacity  of  the  canal  will  also  be 
greater  it  vessels  of  large  instead  of  small  dimensions  are  used.    A  traffic  of  10,000,000  tons  net 
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per  year  would  require  the  i*a>sage  of  .%(Mni  vessels,  with  an  average  net  register  of  2, Hon  tons, 
or  about  7  ships  earh  way  per  day  on  an  average.  The  same  number  of  ships  double  the  size 
w«>uld  nmke  the  annual  tonnage  20,000,000  tons  without  any  increase  in  the  number  of  lockage* 
required. 

In  this  connection  attention  may  properly  be  called  to  the  possible  traffic  capacity  of  h  twin- 
lock  canal  such  as  the  isthmian  waterway  will  be.  By  the  tune  the  canal  has  been  put  into 
operation  the  vessels  using  it  will,  in  all  probability,  average  as  much  as  4.mK»  tons  net  register. 
It  50  such  vessels  were  to  pass  through  the  canal  daily,  25  each  way  on  an  average,  the  total 
annual  net  tonnage  would  be  73,000,000  tons.  Inasmuch  as  the  time  ordinarily  required  for  a 
ship  to  pass  a  lock  will  not  exceed  three-fourths  of  an  hour,  a  canal  with  twin  locks  could  readily 
handle  an  average  of  25  vessels  per  day  each  way,  and  do  so  without  delay  to  commerce,  except, 
perhaps,  at  certain  times  when  the  rush  of  traffic  might  largely  increase  the  average  daily  number 
of  vessels  making  the  passage. 

EKKECT  OK  TOLLS  UVOS  VOLUME  Of  TKAKKIC  OK  SUEZ  CANAL. 

In  the  case  of  the  Suez  Canal  there  is  but  a  comparatively  small  percentage  of  the  total 
available  tonnage  situated  on  the  margin  of  advantage,  and  for  that  reason  the  Suez  Canal  Com- 
pany has  been  able  to  derive  large  revenues  from  the  maintenance  of  high  tariffs.  The  trade  of 
Europe  with  Australia  is  more  liable  than  any  other  important  category  of  available  commerce  to 
be  kept  away  from  the  canal  and  sent,  around  the  Cape  of  Good  Hope,  but  a  part  even  of  that 
trade  is  done  by  way  of  Suez.  The  passenger  and  mail  steamers  all  use  the  canal,  while  most  of 
the  slow  freight  steamers  take  the  Cape  route. 

A  veductton  in  the  Sues  Canal  charges  would  draw  to  that  waterway  some,  but  not  a  very 
large  amount,  of  the  European  trade  with  the  East.  The  change  from' sail  to  steam  power  is 
helping  the  Suez  Company  to  get  the  business  without  reducing  its  charges.  The  high  tolls  of 
the  Suez  have  a  greater  deflecting  effect  on  the  commerce  of  the  eastern  seaboard  of  the  United 
States  with  the  hast  tlian  on  the  trade  of  Europe  with  the  countries  of  that  region,  because  the 
saving  in  distance  accomplished  by  the  canal  is  much  less  for  the  American  than  for  the  European 
commerce.  From  New  York  to  Australia  the  Cape  route  is  no  longer  than  the  canal  route  for 
full-powered  steamers,  and  of  course  vessels  go  by  the  Cape.  In  going  from  New  York  to 
Singapore  and  points  in  China  and  Japan  the  course  l>y  way  of  Suez  saves  less  than  2,000  miles, 
and  the  canal  route  is  from  seven  eighths  to  five-sixths  as  long  as  that  around  Good  Hope. 

Sailing  vessels  leaving  New  York  for  the  Far  East  take  the  Cape  route,  but  steamers  alwavs 
go  through  the  canal.  A  large  reduction  in  the  Suez  Canal  tolls  would  doubtless  hasten  tlie 
substitution  of  steamers  for  sailers,  and  secure  for  the  canal  a  larger  share  of  the  total  traffic,  at 
least  until  the  American  isthmian  waterway  hud  become  available. 

The  traffic  of  the  Suez  Canal  could  lie  increased  by  a  reduction  of  5<>  per  cent  in  the  transit 
charges,  but  the  effect  of  tolls  upon  the  tonnage  of  the  Suez  waterway  is  not  so  great  as  the 
influence  of  the  isthmian-canal  charges  will  be  on  the  volume  of  traffic  using  that  waterwav.  The 
marginal  traffic  is  much  greater  in  the  case  of  the  American  waterwuv,  and  high  tolls  will  cause 
much  trade  to  adhere  to  existingocean  routes.  Moreover,  the  traffic  between  our  two  seal  km  rds. 
which  will  constitute  a  large  share  of  the  total  canal  tonnage,  will  lie  competed  for  by  rail  u> 
well  as  water  routes,  and  the  higher  the  canal  tariffs  are  the  larger  will  be  the  share  of  the  total 
commerce  between  the  eastern  and  western  sections  of  our  country  that  will  move  by  rail. 

The  commerce  whose  routes  will  be  most  affected  by  the  tolls  of  the  isthmian  canal  will  be 
that  between  Europe  mid  Chile,  that  of  the  United  States  and  Euroj>e  with  Australia,  and  that 
of  the  United  States  with  the  Philippines,  southern  China,  anil  a  part  of  that  with  the  Dutch 
East  Indies. 

ISTIISIIAN  CANAL  TOLLS  ANI>  THK  CIULKAN  TKAKK1C. 

Three -fourths  of  the  Chilean  tonnage  consists  of  nitrate  of  soda,  the  deposits  of  which  are 
located  in  the  northern  part  of  the  country,  in  the  middle  part  of  the  west  coast  of  South 
America.  The  route  north  from  the  nit  rale  beds  of  northern  Chile  by  way  of  an  isthmian  canal 
will  require  the  ve-ssel  to  make  a  detour  of  some  length  to  the  west,  and  the  average  distances 
from  Europe  to  the  nitrate  deposits  will  be  shortened  about  2.SO0  nautical  miles  by  the  canal. 
About  30  per  cent  of  the  present  distances  through  the  Strait}*  of  Magellan  will  be  saved.  A 
saving  of  2,800  miles  would  shorten  the  time  of  the  voyage  for  a  10-kuot  steamer,  eleven  days 
ami  sixteen  hours.  In  using  the  canal  route  for  the  purpose  of  saving  this  distance  of  2,800 
miles,  something  over  a  day  would  be  required  for  passing  a  Nicaragua  canal,  and  somewhat 
more  than  a  half  day  for  the  transit  across  Panama.  In  general,  a  10-knot  steamer  could  shorten 
the  time  of  its  voyage  lietween  Europe  and  the  central  part  of  western  South  America  ten  days 
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days  to  $2,022.50.  A  toll  of  $1  per  net  ton  register  on  a  ship  of  2,5<K>  tons  would  equal  68.600, 
or  considerably  more  than  such  a  vessel  operated  at  a  speed  of  or  10  knots  could  save  by  short- 
ening the  voyage  U'tween  Europe  and  Chile  2,800  miles.  However,  something  should  l>e  added 
to  these  amounts  saved  by  shortening  the  voyage,  because  the  insurance  would  be  less  on  the 
vessels  that  used  the  canal  instead  of  passing  through  the  Straits  of  Magellan,  which  are  espe- 
cially dangerous  to  navigate.  Moreover,  freight  rates  could  be  made  somewhat  higher  by  the 
vessel  that  eoidd  deliver  its  cargo  in  a  shorter  time.  Time  is  money  in  most  lines  of  trade. 
Furthermore,  meu  operating  vessels  would  for  a  like  reason  prefer  to  have  the  ships  use  the  route 
that  would  enable  them  to  do  the  greatest  possible  amount  of  business  each  year.  It  would  be 
difficult  to  put  these  advantages  of  the  istlimian  over  the  Straits  route  into  their  exact  money 
equivalent,  but  they  would  constitute  a  strong  reason  for  using  a  canal  and  for  paying  something 
for  the  privilege.  It  is  probable  that  a  freight  steamer  of  2,500  tons  net,  even  if  operated  at  a 
total  daily  cost  of  no  more  than  $5175  while  running  between  Chile  and  Europe,  would  prefer  to 
nay  $1  a  ton  net  register  for  using  an  isthmian  canal  to  taking  the  route  through  the  Straits  of 
Magellan. 

If  the  daily  expenses  of  the  steamer  of  3.500  tons  net  aro  $300  when  run  at  9  knots,  it  could 
save  $3,750  by  using  a  Nicaragua  canal,  and  $4,050  by  a  Panama  waterway,  instead  of  going 
around  through  the  Straits  of  Magellan.  If  the  expenses  were  $300  when  operated  at  a  speed  of 
10  knots,  it  could  save  $3,050  by  way  of  Nicaragua  and  $3,350  by  wav  of  Panama.  A  toll  of  $1 
per  net  ton  on  the  ship  would  amount  to  $3,500,  and  for  the  reasons  just  stated  a  charge  of  that 
sum  for  the  use  of  the  canal  could  profitably  be  paid. 

The  chartered  steamers  above  referred  to  had  a  net  registered  tonnage  of  1,854  and  9,101 
tons,  respectively.  At  the  rate  of  $1  a  ton  their  toll  charges  would  amount  to$l,U54a»d  $2,104. 
A  saving  of  ten  days  in  making  a  voyage  woidd  reduce  the  ex peuscs  of  the  ship  whose  net  register 
is  2.  HH  tons  $2,872.  It  is  evident  that  these  vessels  would  pay  $1  a  ton  for  the  use  of  an  isthmian 
canal  if  they  were  being  operated  over  a  route  that  the  canal  could  shorten  ten  days.  They  would, 
moreover,  use  the  canal  were  the  costs  of  chartering  and  operating  them  considerably  lower  than 
at  present. 

The  Commerce  between  the  eastern  coast  of  the  United  States  and  western  South  America 
would  l>e  so  facilitated  by  an  isthmian  canal  that  a  toll  of  more  than  $1  a  ton  could  be  paid  for 
practically  all  this  trade.  The  distance  from  New  York  to  a  point  as  far  south  as  Valparaiso 
will  l>e  3,8-31  miles,  or  45  per  cent,  less  by  way  of  the  Panama  canal  than  via  the  Straits  of 
Magellan;  and  between  ports  on  our  coast  south  of  New  York  and  cities  on  the  west  coast  of 
South  America  north  of  Valparaiso  the  absolute  and  percentage  reduction  in  distance  will  1m> 
much  greater. 

ISTHMIAN-CANAL  TOLI.8  ANI>  THE  AUSTRALIAN  TRADE. 

For  the  trade  from  New  York  to  Australia  the  best  route  at  present  is  that  by  way  of  the 
Cape  of  Good  Hope,  the  distances  by  the  Suez  and  Cape  routes  l»eing  practically  the  same;  con- 
sequently, when  the  American  canal  has  been  opened  the  competition  for  the  New  York- 
Australian  trade  will  be  between  the  isthmian  canal  and  the  Good  Hope  routes.  The  distance 
from  New  York  to  Sydney  via  the  Panama  Canal  and  Tahiti  will  be  J»,S52  nautical  miles,  and  by 
way  of  St.  Vincent,  the  Cape  of  Good  Hope.  Adelaide,  and  Melbourne  13,658,  the  difference  in 
favor  of  the  Panama  route  being  3,800  miles.  Adelaide  is  1,640  miles  nearer  New  York  by  the 
Panama  Canal,  and  Melbourne  is  2,656  miles  nearer. 

A  10-knot  vessel  going  out  from  New  York  to  Sydney,  Anstralia,  would  save  between  four- 
teen and  fifteen  days  by  taking  the  American  canal  route,  and  would  certainly  take  that  course 
if  the  toll  were  not  over  $1  a  ton  net  register.  Practically  all  vessels  going  to  Australia,  whether 
from  the  United  States  or  Europe,  call  at  Sydney,  because  it  is  the  most  important  port  and  is  a 
good  place  to  obtain  coal.  A  steamer  from  New  York  to  Mellsjurne  would  save  2,656  miles  and 
ten  days  by  going  by  way  of  Panama,  Tahiti,  and  Sydney  instead  of  by  the  way  of  the  Cape  of 
(rood  Hope  and  Auelaide.    A  toll  of  $1  per  ton  could  profitably  be  paid  to  accomplish  this. 

There  is,  then,  no  probability  that  steamers  out  hound  from  the  eastern  seaboard  of  the 
United  States  to  Australia  will  take  the  Cajje  of  Good  Hope  route  in  order  to  avoid  American 
canal  tolls  of  $1  a  net  ton.  The  route  taken  by  the  vessel  on  its  return  will  be  determined  by 
the  destination  of  the  Australian  exports.  If  the  vessel  should  secure  a  full  cargo  in  Australia 
for  America,  it  would  return  by  the  Panama  ('anal.  The  ability  to  secure  a  partial  cargo  for  the 
United  States  and  a  partial  cargo  for  Europe  would  probably  cause  the  American  canal  to  be 
used.  Upon  reaching  the  United  States,  the  freight  destined  for  the  United  States  might  be 
exchanged  for  European  cargo,  with  which  the  ship  would  proceed  to  Europe;  or  the  steamer 
might  discharge  its  entire  cargo,  that  for  Europe  being  transhipped  to  another  vessel.  The  line 
steamer  making  the  round  trip  from  New  York  to  Australia  and  return  might  come  buck  by  the 
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Suez  route  at  times:  but  the  return  voyage  would  usually  be  by  way  of  the  American  isthmus. 
If  the  American  tolls  were  much  lower  than  those  of  the  Suez,  the  route  across  the  Pacific  would 
certainly  be  taken. 

Steamers  securing  a  full  cargo  for  Europe  in  Adelaide,  Melbourne,  or  Sydney  would  prolw- 
hly  return  by  the  Cape  of  Good  Hone,  although  cheaper  coal  in  American  stations  might  turn 
the  scale  in  favor  of  the  isthmian  canal.  The  distance  from  Sydney  to  Liverpool  via  Melbourne. 
Adelaide.  King  Georges  Sound,  Colombo,  and  Aden  is  12.234  miles,  and  via  Tahiti  and  Panama 
the  distance  is  12,591,  or  257  miles  more  by  the  American  canal.  A  vessel  starting  from  Melbourne 
for  Liverpool  would  find  the  route  via  Sydney.  Tahiti,  and  Panama  1,507  miles  more  than  the 
one  via  Suez. 

A  ship  obliged  to  leave  Australia  in  ballast  or  with  but  little  freight  would  seek  cargo  cither 
in  the  East  Indies,  New  Zealand.  Chile,  or  elsewhere  as  the  needs  of  commerce  uiight  determine. 
Those  ships  seeking  freights  west  and  north  of  Australia  would  naturally  return  by  the  Suez  Canal. 

thk  PHiurrmx  trams. 

The  effect  of  the  isthmian  canal  upon  the  routes  followed  by  the  trade  between  our  eastern 
seaboard  and  the  Philippines  will  be  to  divert  a  considerable  share  of  the  traffic  from  the  Suez 
to  the  American  canal.  Steamers  now  use  the  Suez,  and  after  the  American  canal  has  Is-en 
opened  the  choice  will  lie  between  the  two  canal  mules.  The  distance  by  the  Cape  of  Good  Hope 
is  too  great  to  permit  that  route  to  compete  with  the  canals  for  the  traffic  handled  by  steamers. 
The  distance.-  from  New  York  to  Manila  by  the  two  canals  arc  nearly  equal—  1 1,601  miles  via 
Suez,  11.5M5  by  way  of  Panama.  San  Francisco,  and  Yokohama,  and  11,675  via  Honolulu  and 
Guam.  From  our  Smith  Atlantic  and  Gulf  ports  the  distance  to  Manila  will  be  much  less  by  the 
American  canal  than  by  way  of  Suez.  As  explained  above  in  the  chapter  on  the  vessel  tonnage 
of  available  canal  traffic,  chartered  vessels  outbound  from  New  York  will  doubtless  go  sometimes 
by  one  route  and  sometimes  by  the  other.  The  chief  attractions  of  the  American  canal  route 
will  bo  the  coasting  trade  of  both  seaboards  of  the  Cnited  States  -the  shortest  route  from  Central 
America  to  Manila  being  by  the  great  circle  which  passes  close  to  San  Francisco  the  large  volume 
of  exports  from  the  United  States  to  Asia,  the  Asiatic  coasting  trade  of  Japan,  Shanghai,  and 
lIongKong,  and  the  cheap  coal  obtainable  in  the  Caribbean  and  .Japanese  coaling  stations.  The 
inducements  of  the  Suez  route  will  lie  the  large  volume  of  exports  from  the  United  States  to 
Kuropc,  and  the  possibility  of  trading  at  numerous  intermediate  ports  in  the  British,  Dutch,  and 
French  Fast  Indies.  Likewise  chartered  vessels  returning  from  the  United  States  from  Manila 
will  sometimes  come  by  way  of  Hongkong,  Shanghai.  Yokohama  (or  other  Japanese  ports!, 
Puget  Sound.  San  Francisco,  Central  America,  etc..  and  sometimes  by  the  East  Indian  ports,  the 
Suez  Canal,  and  Europe.  Line  steamers  plying  under  the  American  flag,  be  twee  n  our  eastern 
sealxmrd  and  the  Philippines,  would  probably  1k>  operated  through  the  isthmian  canal  and  would 
participate  in  the  trade  between  the  eastern  and  western  coasts  of  the  United  States. 

The  Philippine  Islands  are  so  nearly  antipodal  to  the  eastern  sealward  of  the  United  States 
that  the  commerce  between  the  two  sections  will  be  divided  between  the  two  opposite  routes, 
unless  the  tolls  charged  at  one  of  the  canals  should  Is1  much  higher  than  those  levietf  at  the  other. 
A  toll  of  nearly  $2  at  Suez  and  $1  at  the  American  canal  would  doubtless  cause  the  latter  route 
to  secure  much  more  than  half  of  the  total  traffic.  The  certainty  pf  competition  between  the 
Suez  and  American  canal  routes,  for  the  trade  between  our  eastern  scahoaru  and  the  Philippines 
and  southern  China,  suggests  the  desirability  of  making  the  isthmian  canal  tolls  lower  than  those 
charged  by  the  Suez  Canal  Company,  in  order  that  as  much  as  possible  of  the  commerce  of  our 
antipodes  inay  be  made  tributary  to  the  isthmian  canal.  In  view  of  the  fact  that  the  larger  part 
of  the  Suez  traffic  can  afford  to  pay  a  high  toll  in  preference  to  changing  from  the  Suez  to  some 
other  route,  it  is  not  probable  that  the  Suez  Canal  Company  will  find  it  profitable  to  make  radical 
reductions  in  its  charges  a  reduction  of  50  |>er  cent,  for  instance— in  order  to  hold  the  commerce 
of  the  regions  situated  on  the  margin  of  advantage  as  regards  the  use  of  the  easterly  or  westerly 
canal  routes;  consequently,  it  would  seem  that  the  adoption  of  moderate  tolls — not  to  exceed  $1  per 
ton  net  register,  American  measurement—  for  the  use  of  the  American  canal  would  enable  that 
waterway  to  secure  a  large  share  of  the  commerce  carried  on  between  sections  so  situated  that 
their  trade  with  each  other  can  and  will  choose  between  the  Suez  and  American  routes. 

In  general  it  may  be  said  that  there  is  but  little  of  the  available  canal  traffic  that  will  he  kept 
from  using  the  waterway  by  a  toll  of  $1  a  ton,  net  register.  The  European  trade  with  western 
South  America,  and  the  commerce  of  our  eastern  seaboard  with  Australia,  will  not  he  driven  from 
the  isthmian  canal  by  a  toll  of  that  amount;  but  it  seems  prolmblc  that  a  higher  charge  than  $1 
a  net  ton  would  largely  restrict  the  tonnage  using  the  canal. 

The  tendency  of  traffic  to  follow  round-the-world  lines  will  l>c  cmpha/.icd  by  moderate  charges 
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for  the  use  of  the  American  canul.  The  distance  l«>tween  Kurope  and  the  eastern  shore  of  Asia 
somewhat  farther  by  way  of  l'anama  than  by  way  of  .Suez,  but  there  are  commercial  reasons 
why  a  portion  of  the  trade  between  these,  two  sections  should  iMtss  by  the  eastern  and. western 
-eaboards  of  the  I'nited  States  and  through  the  American  canal.  A  toll  of  $1  a  net  ton  would 
probably  not  much  restrict  the  operation  of  those  commercial  forces. 

In  the  foregoing  discussion  a  toll  of  Jfrl  a  net  ton  has  been  made  the  basis  of  reasoning 
l»ecause  that  represents  a  maximum  beyond  which  the  charge  ought  not  to  go.  A  tariff  much 
higher  than  that  would  in  all  probability  so  restrict  the  tonnage  passing  the  canal  as  to  reduce 
the  revenue  derived  from  the  tolls.  Such  a  restriction  would  unfortunately  limit  the  industrial 
and  commercial  value  of  the  canal.  The  lower  the  tolls  the  greater  the  traffic  of  the  canal  and 
the  larger  the  industrial  and  commercial  benefits.  It  is  believed  that  a  toll  of  $1  R  vessel  ton  net 
register  would  yield  an  income  sufficient  to  pay  the  expenses  of  o|>eration  and  maintenance  and  a 
moderate  return  on  the  capital  invested.  .Should  the  United  States  prefer  to  lew  tolls  sufficient 
only  to  cover  the  cost  of  operation  and  maintenance,  a  tariff  of  one-third  of  a  dollar  a  ton  would 
probably  suffice. 
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[Senate  Dornmcnt  No.  V£i,  Fifty-seventh  Congress,  first  session.] 

MESSAGE  FROM  THE  PRESIDENT  OF  THE  UNITED  STATES,  TRANSMITTING  THE  REPORT 
OF  THE  ISTHMIAN  CANAL  COMMISSION  UPON  THE  PROPOSITION  OF  THE  NEW  PANAMA 
CANAL  COMPANY  TO  SELL  AND  DISPOSE  OF  ALL  ITS  RIGHTS,  PROPERTY,  AND  UNFIN- 
ISHED WORK  TO  THE  UNITED  STATES. 

To  the  Senate  and  Home  of  Representatives: 

I  transmit  herewith  a  report  of  the  Isthmian  Canal  Commission  upon  the  proposition  of  the 
New  Panama  Canal  Company  to  sell  and  dispose  of  all  its  right*,  property,  and  unfinished  work 
to  the  United  State*  for  $10,000,000. 

Theodore  Roosevelt. 

WHITE  House,  January  U0,  19&J. 


The  President: 

The  undersigned,  the  Secretary  of  State,  has  the  honor  to  lay  before  the  President  a  copy 
of  a  letter  from  Rear- Admiral  John  (i.  Walker,  United  States  Navy,  president  of  the  Isthmian 
Canal  Commission,  transmitting  a  report  of  the  Commission  upon  the  proposition  of  the  New 
Panama  Canal  Company  to  sell  and  dispose  of  all  its  rights,  property,  and  unfinished  work  to  the 
United  States  for  $40,000,000. 

Respectfully  submitted. 

John  Hat. 

Department  of  State, 

Washington,  Jan  nan/  JO,  1903. 

Department  of  State,  Isthmian  Canai.  Commission, 

Washington,  D.  C,  Jan  nary  18,  1903. 
Sir:  1  have  the  honor  to  transmit  herewith  a  report  of  this  Commission  upon  the  proposi- 
tion of  the  New  Panama  Canal  Company  to  sell  all  of  its  rights,  property,  and  unfinished  work 
to  the  United  States  for  t40,<KK>,000. 

1  am.  sir.  with  great  respect,  your  obedient  servant, 

J.  (i.  Walker,  President     Commission . 

The  Secretary  of  State,  Washington,  If.  C. 

Department  of  State,  Isthmian  Canai.  Commission, 

Washington,  D.  C,  January  IX,  1902. 

The  PRESIDENT  of  the  United  States. 

Sir:  The  Isthmian  Canal  Commission  lias  the  honor  to  submit  the  following  report  upon  the 
proposition  of  the  New  Panama  Canal  Company  to  sell  and  dispose  of  all  its  rights,  projierty, 
and  unfinished  work  to  the  United  States  for  *io,000,000. 

At  a  meeting  of  the  stockholders  of  the  New  Panama  Canal  Company  held  on  the  81st  of 
Deceml>er  last  full  power  was  given  to  the  board  of  directors  of  the  company  to  negotiate  for 
the  transfer  of  its  property,  concessions,  and  unfinished  work  to  the  United  States,  its  action  to 
be  subjeet  to  formal  ratification,  by  the  Stockholder*.  In  accordance  with  this  action  the  l>oard 
indicated  its  desire,  through  its  representative  in  this  city,  to  offer  a  proposition  to  make  such 
transfer  to  the  United  States  for  the  price  mentioned.  Thereupon  by  your  oral  direction  the 
president  of  the  Commission  conferred  with  Mr.  Kdnuard  I  Jimpre,  secretary -general  of  the  New 
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Panama  Canal  Company.  He  also  received  several  cablegrams  from  Mr.  Mariu*  Bo,  the  newly 
chosen  president  of  the  company  in  Paris.  The  results  of  the.se  conferences  und  communications 
have  heen  considered  at  a  meeting  of  the  Commission  called  for  that  purpose. 

The  lir-st  cablegram  was  dated  in  Paris  on  the  4th  of  January,  and  it  stated  that  the  company 
was  ready  to  transfer  to  the  United  States  its  property  and  concessions  for  $40,000,000,  and  that 
the  offer  would  remain  open  until  the  4th  of  March,  lt>03.  As  it  was  not  clear  whether  this  offer 
included  all  the  property  of  the  company,  further  correspondence  ensued,  and  it  was  made  clear 
that  the  proposition  was  intended  to  cover  the  entire  property  of  the  company  upon  the  Isthmu- 
of  Panama,  all  the  stock  of  the  Panama  Railroad  Company  held  for  its  use  and  benefit,  and  the 
maps,  plans,  archives,  and  records  in  Paris. 

A  communication  and  explanatory  documents,  duly  certified,  containing  a  fuller  statement 
than  is  embraced  in  the  cablegrams,  but  to  the  same  effect,  are  on  their  way  to  the  United  States 
by  mail,  and  copies  of  them  have  been  deposited  with  the  ambassador  of  the  United  States  in 
Paris,  who  lias  acknowledged  their  receipt  by  cable  to  the  Secretary  of  State. 

The  cablegrams  received  are  as  follows: 

Pahib,  January  4,  1HOS—8.6S  a.  m. 

Hoecsvr,  WoMhingtuii: 

Inform  Admiral  Walker  immediately,  and  without  await  ins  Lampre's  arrival,  that  the  company  declare*  itaeif 
ready  to  transfer  !«•  the  liovernment  of  the  United  States,  on  payment  of  HO.OOfl.OOO,  it.-  pro|>ertie*  and  concessions, 
estimated  at  thai  amount  l>y  the  Isthmian  Canal  Cotumbeiou  in  its  last  re|x>rt,  |*«e  103,  in  conformity  with  the  terms 
and  conditions  of  the  estimates  of  said  report. 

Bo. 

hroidsnt  of  the  Hoard. 


I 'ah  ih,  January  9,  1909—4,0}  p.  m. 

Admiral  Walkkk, 

Pratidrnl  Irthutian  t  tonal  Cmninuvinn, 

Corcoran  Building,  Hiwhington: 
The  New  Panama  Canal  Company  declares  that  it  is  ready  to  accept  fur  the  totality,  without  exception,  of  its 
property  and  rights  oei  the  Isthmus  the  amount  of  $40,000,000,  the  alstvc  offer  to  remain  ill  force  Up  to  March  4.  UNA 

Bo, 

I'raident  of  the  Board. 


Paris,  January  tt,  IHOt~4.il  p.  m. 

Admiral  Walker, 

AwsMfnl  iMhmian  Oiual  Cninmivrion, 

0&rrvfltn  Building,  WaMwjIon: 
Offer  of  sale  of  all  our  property  applies  alts>  to  all  iiih|««  ami  archives  in  Paris. 

Bo. 

Prcridrnt  •<(  Un  Bonrri. 


Paris,  January  14,  fMM — 9.4.5  p.  m. 

Admiral  Wai.krr, 

IWtidrut  littliminn  Canal  Commnvion, 

Ojrcoran  Bt'ildiny,  W'afltiitglou: 
We  send  by  mail  letter  fOO firming  cable  I  Itli  January,  ami,  under  rejtistcred  |sukajrc,  judgment  August  St,  agree- 
nictit  with  liquidator,  and  three  extracts  showing  powers  of  hoard.    All  the*-  documents  an-  certified  to  by  the 
United  States  consulate-general. 

Bo, 

I'renidmt  of  the  Board. 

The  "totality,  without  exception,  of  its  property  and  rights  on  the  Isthmus."  mentioned  in 
the  cablegram  of  January  1*.  includes  the  following  classes  of  property: 

There  arc  5t!  parcels  of  land  to  which  the  title  rests  in  the  canal  company,  amounting  to 
about  30.IKNI  acres,  which,  with  the  lands  belonging  to  the  railroad  comimnv, 

I.  Umtt  n..l  b.lllon.  ,       ..     ,    ■  ,  .       .  ,  ,  »    ,  . 

rover  nearly  all  of  the  ground  required  for  the  actual  construction  of  the  canal. 
Some  additional  land  must  be  acquired  for  the  construction  of  the  lakes  at  Rohio  and  Alhajuela 
ami  for  the  outflow  from  the  Gigante  Spillway,  these  additional  lands  being  at  present  of  little 
value. 

Under  the  law  of  Colombia  dated  December  10,  1830,  the  canal  company  became  entitled  to 
250,000  hectares  (about  625,000  acres)  of  the  land  grant  provided  for  in  the  original  Wyse 
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concession.  Those  lands  have  never  been  delimited  and  the  company  bus  not  actually  taken 
possession  of  them,  but  the  right  to  them  would  pass  to  the  United  States.  In  ease  the  United 
States  should  not  wish  to  take  and  hold  those  lands,  it  might  relinquish  the  right  in  favor  of 
Colombia  in  the  negotiations  with  that  Government  for  new  treaty  rights. 

There  are  scheduled  2.4:tl  buildings,  divided  among  47  subclassilications.  used  for  offices, 
B  quarters,  storehouses,  hospitals,  shops,  stables,  and  miscellaneous  purpo>es. 

Among  them  Me  two  large  permanent  buildings  in  Panama,  one  used  as  the 
headquarters  residence  and  the  other  a*  the  general  office,  large  general  hospitals  at  Colon  and 
Panama,  and  several  important  buildings  at  Colon.    These  buildings  are  furnished. 

There  is  an  immense  amount  of  machinery,  consisting  of  floating  plant  (tugs,  launches, 
i_  dredges,  etc.)  and  spare  parts,  with  '24  sulielassitications;  rollingplant  (locomo- 

tives, cars,  etc.)  ami  spare  parts,  with  17  suliclassifications;  stationary  and 
semistationary  plant  (excavators, cranes,  pumps,  etc. ).  with  25  suhclasaitications.  The  Commission 
does  not  attach  much  value  to  this  plant  for  the  reasons  given  in  its  report  of  November  lt>.  tAOl. 

There  are  also  many  surveying  and  other  instruments,  office  supplies  and  stationery,  surgical 
and  medical  outfit,  and  miscellaneous  supplies  covering  thousands  of  items. 

The  excavation  already  accomplished  upon  the  main  canal  line  which  will  be  of  value  in  the 
4  Mtaf  P',in  recommended  by  the  Commission  was  carefully  computed  and  was  found 

to  be  36,689,965  cubic  yards.  As  stated  in  the  report  of  November  16,  1901, 
the  amount  of  excavation  which  can  be  utilized  in  the  Chagres  diversion  is  210,873  cubic  yards 
and  in  the  Gatun  diversion  2,685,494  cubic  yards.  Adding  these  together,  the  total  quantity  of 
excavation  which  will  be  of  value  in  the  new  plan  is  39,586,332  cubic  yards.  A  temporary  diver- 
sion of  the  Panama  Railroad  has  been  made  at  the  Culebra  cut,  which  also  must  be  considered. 
Using  the  same  classification  of  materials  and  the  same  unit  prices  as  in  the  other  estimates,  with 
the  20  per  cent  added  for  contingencies,  the  value  of  the  work  done  is  found  to  be: 

Canal  excavation     *21.020,386 

Chagres  diversion   178, 186 

Gatun  diversion  :     1,396,456 

Railroad  diversion  (4  miles)   300,  Olio 


22,  S95.  028 

Contingencies,  2"»  per  cent   4,579,005 


Aggregate   27, 474. 038 

Of  the  existing  70,000  shares  of  the  Panama  Railroad  the  canal  company  will  transfer  to  the 
United  States  all  but  aliout  ljoo  shares.    These  latter  are  held  b\-  a  few 

4.  I'mains  K»llr«i«il.         .»..«•  ....  .  »    i      1  •    .      i  <•  ,  .  ... 

individuals  residing  in  various  parts  of  the  I  nited  States  and  in  Europe.  As 
it  will  not  lie  the  policy  of  the  United  States  to  so  manage  the  railroad  as  to  secure  a  large 
revenue,  it  is  probable  that  the  holders  of  these  shares  will  in  time  find  it  to  their  interest  to 
dispose  of  them  at  the  price  fixed  by  the  Commission  for  the  other  shares,  viz.  their  par  value. 
At  par  the  value  of  the  68.868  shares  to  lie  transferred  to  the  United  States  by  the  canal  company 
is  16,886,800. 

Against  this  property  are  mortgage  bonds  to  the  amount  of  $3.439,oou.  Of  this  amount  the 
company  owns  |871,000  which  it  has  pledged  as  collateral  for  its  debt  to  the  Panama  Canal 
Company  described  lielow,  ami  it  also  holds  in  its  treasury  $1,064,000  subject  to  sale  or  cancella- 
tion, leaving  outstanding  in  the  hands  of  the  public  $1,504,000.  The  bond*  liear  44  per  cent 
interest. 

There  are  outstanding  also  (996,000  6  per  cent  sinking-fund  subsidy  bonds,  but  this  liability 
is  an  amortization  of  the  annual  payment  of  (825,(100  due  the  Colombian  Government  under  its 
concession  for  the  jieriod  ending  Novemher  I,  1910. 

The  railroad  company  owes  1886,018  to  the  Panama  Canal  Company,  mainly  on  account  of 
the  construction  of  the  pier  at  I^t  Boca. 
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Its  total  liabilities,  therefore,  are  $2,490,918,  not  counting  the  sinking-fund  subsidy  bonds, 
for  which  the  Colombian  Government  has  received  the  benefit  and  for  which  it  should  make 
allowance  to  the  United  States  in  the  negotiations  for  treaty  rights. 

Its  cash  assets  January  15,  1909,  were  $488,569.83. 

It  owns  three  passenger  and  freight  steamers  of  American  registry,  the  Allianm,  Admnce, 
and  Finance,  of  approximately  2,000  tons  net  each,  which,  together  with  a  chartered  steamer, 
the  (/rhab<i,  run  between  New  York  and  Colon  on  a  weekly  schedule.  For  the  past  year  it  has 
operated  a  line  of  chartered  steamers  of  American  registry  between  San  Francisco  and  Panama. 
These  steamers,  owned  or  chartered,  on  the  Atlantic  and  Pacific  constitute  the  Panama  Railroad 
Steamship  Line. 

The  railroad  company  owns  an  undivided  half  interest  in  the  islands  of  Naos,  Culebra, 
Perico,  and  Flamenco  in  the  Bay  of  Panama,  the  Pacific  Mail  Steamship  Company  being  the 
joint  owner. 

Besides  its  right  of  way,  terminals,  wharves,  and  considerable  areas  of  land,  it  owns  nearly 
the  whole  of  the  town  of  Colon,  the  houses  there  being  constructed  under  leases. 

The  railroad  company  has  no  operating  contracts  which  can  not  be  terminated  in  ninety  days. 

The  work  of  constructing  the  canal  will  largely  increase  tbe  business  of  the  railroad,  and 
will  enable  it  to  pay  off  its  liabilities  in  a  very  few  years.  After  the  completion  of  the  canal  its 
commercial  profits  will  probably  cease,  but  it  will  have  a  value  incidental  to  operating  the  canal. 

The  value  of  the  maps,  drawings,  and  records  in  Paris,  on  the  Isthmus,  or  elsewhere,  all  of 
which  arc  to  be  transferred  to  the  United  States,  as  stated  in  the  cablegram 
„l„£"-  d"wl"*-  ""'  of  January  11,  is  placed  at  $2,000,000. 

Summing  up  the  foregoing  items,  the  total  value  of  the  property  is 

found  to  be: 

Excavation  done   $27,474,033 

Panama  Railroad  stock  at  par  '    6, 886, 300 

Maps,  drawings,  and  records     2,000,000 

36,300,333 

To  which  add  10  per  cent  to  cover  omissions  -   3, 689. 667 

40,000,000 

the  last  item  being  intended  to  cover  any  buildings,  machinery,  railroad  shares,  additional  exca- 
vation to  date  of  purchase,  and  other  assets  which  may  be  of  value  to  the  United  States  and  have 
not  tieen  included  in  the  other  items. 

In  reciting  its  conclusions  in  the  report  dated  November  16,  1901,  this  Commission  stated 
that  the  selection  of  the  most  feasible  and  practicable  route  must  lie  made  between  the  Nicaragua 
and  Panama  locations,  adopting  a  plan  of  canal  with  locks  in  each  case.  It  concluded  that  the 
water-supply  features  were  satisfactory  on  both  lines;  that  both  dams,  by  which  the  summit 
levels  would  be  sustained,  were  practicable,  the  advantage  being  in  favor  of  the  Conchuda  dam 
at  Nicaragua;  that  the  plan  of  regulating  the  summit  level  was  practicable  in  each  case,  though 
less  simple  on  the  Nicaragua  route  than  on  the  Panama;  that  the  present  means  of  transportation 
were  inadequate  on  the  Nicaragua  route,  while  a  well-equipped  railroad  was  in  operation  along 
the  entire  length  of  the  Panama  route;  that  there  MM  now  no  natural  harbors  at  Nicaragua,  while 
serviceable  ones  exist  at  both  ends  of  the  Panama  route,  and  although  with  the  completion  of  the 
harbors  as  planned  one  route  would  have  little  advantage  over  the  other,  the  balance  was  probably 
in  favor  of  Panama;  that  owing  to  the  absence  of  harbors  and  railroads  the  period  of  preparation 
at  Nicaragua  would  be  twice  that  at  Panama. 

It  was  also  the  sense  of  the  Commission  that  the  total  time  required  for  the  construction  of 
the  canal  by  the  Panama  route  would  \m  ton  years,  and  eight  years  by  the  Nicaragua  route,  with 
a  greater  probability  of  exigencies  causing  delays  on  the  latter  tlian  on  the  former. 
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The  estimated  cost  of  constructing  the  Nicaragua  Canal  is  $4r>.0.Su,7m  more  than  the  cost  of 
completing  the  Panama  Canal. 

The  estimated  annual  cost  of  maintenance  and  operation  is  (1,800,000  greater  at  Nicaragua 
than  at  Panama. 

The  Panama  route  would  be  134.0  miles  shorter  than  the  Nicaragua  route  from  sea  to  sea, 
with  fewer  locks  and  less  curvature  both  in  degrees  ami  miles.  The  estimated  time  for  a  deep- 
draft  vessel  to  pass  through  the  Nicaragua  Canal  was  placed  at  thirty-three  hours,  as  against 
twelve  hours  for  Panama,  these  estimates  being  the  time  of  actual  navigation  and  not  including 
delays  for  winds,  current*,  or  darkness. 

If  the  passage  were  made  without  interruption,  about  a  day  could  he  saved  by  the  Nicaragua 
over  the  Panama  route  by  ordinary  steamers  handling  commerce  between  our  Pacific  ports  and 
all  Atlantic  porta,  and  about  two  days  by  steamers  of  tho  same  class  trading  between  our  Gulf 
ports  and  North  Pacific  ports.  The  time  advantage  of  the  Nicaragua  route  would  be  less  in  the 
case  of  fast  high-powered  steamers,  the  use  of  which  is  increasing.  Between  Atlantic  ports 
and  the  west  coast  of  South  America  the  Panama  route  has  the  advantage  of  at>oiit  two  days,  and 
between  the  Gulf  ports  and  the  west  coast  of  South  America  the  Panama  route  lias  the  advantage 
of  about  one  day.  The  trade  of  the  western  coast  of  South  America  is  a  very  important  one, 
which  has  hitherto  been  in  European  hands. 

The  Panama  route  is  an  old  highway  of  commerce,  along  which  no  considerable  industrial 
development  is  likely  to  occur.  During  the  construction  of  a  canal  on  the  Nicaragua  route 
business  relations  would  be  established  with  Costa  Rica  and  Nicaragua  which  would  be  likely  to 
continue.  Existing  conditions  indicate  hygienic  advantages  at  Nicaragua,  though  equally  effective 
sanitary  measures  must  be  taken  in  both  cases. 

Tho  offer  received  from  the  New  Panama  Canal  Company  to  convey  all  its  property,  includ- 
ing all  its  interest  in  the  Panama  Railroad,  to  the  United  States  will  make  the  estimated  cost  of 
the  two  canals  as  follows: 

Nicaragua     $189,864,069 

Panama    184,222,368 

The  transfer  would  give  title  to  all  the  land  now  held  by  both  the  Panama  Canal  Company 
and  the  Panama  Railroad  Company,  which  covers  nearly  all  lands  required  for  the  construction 
of  the  canal.  The  land  held  by  private  parties  at  Nicaragua  must  be  acquired,  and  its  acquisition 
may  prove  expensive. 

The  question  whether  the  New  Panama  Canal  Company  can  make  to  a  purchaser  a  valid  title 
to  the  property  formerly  belonging  to  the  old  company,  its  predecessor,  lias  been  considered  and 
answered  in  the  former  reports  of  the  Commission,  but  in  view  of  its  importance  in  connection 
with  the  present  offer  the  results  of  the  investigation  made  will  be  again  presented. 

The  old  company,  in  addition  to  its  canal  property  acquired  under  its  concession  from  the 
Colombian  Government,  owned  nearly  all  of  the  shares  of  the  Panama  Railroad  Company.  Ky  pur- 
chasing these  it  obtained  the  control  of  the  concession  under  which  the  road  had  been  built.  The 
latter  concession  will  continue  in  force  until  19*56;  the  canal  concession  is  to  run  for  ninety-nine 
yean  from  the  day  on  which  the  canal  shall  lie  opened  to  public  service,  and  the  date  tixed  for 
this  in  the  concession,  according  to  its  latest  extension,  is  October  'M,  1910.  When  these  periods 
expire  the  different  properties  are  to  belong  absolutely  to  Colombia,  without  eoinjionsation,  and 
the  Government  is  under  no  obligation  to  extend  either  concession. 

The  canal  company  is  absolutely  prohibited  to  cede  or  mortgage  its  rights,  under  any  con- 
sideration whatever,  to  any  nation  or  foreign  government,  under  penalty  of  forfeiture.  The 
contract  with  the  railroad  company  contains  a  like  prohibition,  and  declares  further  that  the  pain 
of  forfeiture  will  \to  incurred  by  the  mere  act  of  attempting  to  cede  or  transfer  its  privilege  to 
a  foreign  government,  and  such  an  act  is  declared  absolutely  null  and  of  no  value  and  effect 
Rut  for  the  purpose  of  permitting  the  New  Panama  Canal  Company  to  enter  upon  the  negotia- 
tions which  have  resulted  in  the  present  offer,  Colombia  has  waived  these  prohibitions  and  has 
authorized  the  company  to  treat  directly  with  the  United  States,  with  a  view  to  the  use  and 
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occupation  of  the  territory  of  the  former  for  canal  purposes  if  our  Government  should  select 
the  Panama  route  for  an  isthmian  canal.  After  the  old  company  failed  a  liquidator  was  appointed 
by  the  French  court  to  take  charge  of  its  property  and  affairs.  When  the  new  company  was 
formed  he  was  authorized  to  contribute  to  it  the  rights,  privileges,  plans,  documents,  plant,  and 
unfinished  work  in  his  hands  and  under  his  control:  and  in  consideration  of  this  grant  he  was  to 
receive  00  per  cent  of  the  net  profits  of  the  enterprise  after  deducting  all  expenses,  charges,  and 
stipulated  dividends  to  be  distributed  by  him  among  the  parties  in  interest. 

This  interest  of  the  old  company  is  still  under  the  protection  of  the  liquidator,  and  he  must 
be  a  j>arty  to  any  arrangement  that  may  be  entered  into  for  a  side  and  conveyance  of  the  prop- 
erty, and  as  he  derives  his  authority  from  the  tribunal  that  appointed  him,  his  action  requires 
the  approval  and  continuation  of  the  court. 

The  papers  before  the  Commission  show  that  the  liquidator  has  agreed  to  the  proposition 
and  that  he  is  acting  under  judicial  authority. 

A  deed  to  the  property  executed  by  the  canal  company  and  the  liquidator  requires  the 
approval  of  the  Government  of  Colombia,  because  of  the  prohibition  already  referred  to  in  the 
concessions,  and  for  the  further  reason  that  the  Republic  owns  50,000  shares  of  100  francs  each 
of  the  stock  of  the  company,  full  paid,  of  which  it  can  not  he  deprived  without  its  consent. 

Such  a  transfer  of  title  thus  approved  woidd  give  to  the  United  States  the  same  right,  title, 
and  interest  in  the  premises  that  the  New  Panama  Canal  Company  now  has.  but  that  would  not 
be  sufficient.  The  existing  concessions  thus  purchased  would  be  valuable  only  because  their  own- 
ership by  the  United  States  would  remove  the  obstacles  in  the  way  of  negotiations  between  the 
two  Governments  for  the  occupation  of  Colombian  territory  by  the  l'nited  States  for  canal  pur- 
poses; but  these  concessions  are  unsatisfactory  and  insufficient,  and  a  new  arrangement  must  be 
made  if  an  isthmian  canal  is  to  l>e  constructed  by  our  Government  across  the  Isthmus  of  Panama. 

The  grant  must  be  not  for  a  term  of  years,  but  in  perpetuity,  and  a  strip  of  territory  from 
ocean  to  ocean  of  sufficient  width  must  be  placed  under  the  control  of  the  United  States.  In  this 
strip  the  United  States  must  have  the  right,  to  enforce  police  regulations,  preserve  order,  protect 
property  right*,  and  exercise  such  other  powers  as  are  appropriate  and  necessary.  The  business 
relations  between  the  railroad  and  canal  companies  and  the  Colombian  Government  must  also  be 
settled,  and  the  consideration  to  be  paid  by  the  United  States  for  the  privileges  and  rights  to  be 
exercised  in  the  future  must  be  agreed  upon  free  from  all  embarrassment  with  reference  to  past 
transactions. 

The  Commission  has  no  power  to  enter  upon  negotiations  for  the  arrangement  of  these  mat- 
ters. They  belong  to  the  treaty -making  power;  but  the  acceptance  of  the  terms  offered  by  the 
New  Panama  Canal  Company  should  be  conditioned  upon  their  satisfactory  adjustment. 

The  advantages  of  the  two  canal  routes  have  been  restated  according  to  the  findings  of  the 
former  report.  There  has  been  no  change  in  the  views  of  the  Commission  with  reference  to  any 
of  these  conclusions  then  reached,  but  the  new  proposition  submitted  by  the  New  Panama  Canal 
Company  makes  a  reduction  of  nearly  $70,000,000  in  the  cost  of  a  canal  across  the  Isthmus  of 
Panama,  according  to  the  estimates  contained  in  the  former  report,  and  with  this  reduction  a 
canal  can  be  there  constructed  for  more  than  $5,ft(H>,0iM>  less  than  through  Nicaragua.  The. 
unreasonable  sum  asked  for  the  property  and  rights  of  the  New  Panama  Canal  Company,  when 
the  Commission  reached  its  former  conclusion,  overbalanced  the  advantages  of  that  rotite.  but 
now  that  the  estimates  by  the  two  routes  have  been  nearly  equalized  the  Commission  can  form  its 
judgment  by  weighing  the  advantages  of  each  and  determining  which  is  the  more  practicable  and 
feasible. 

There  is.  however,  one  important  matter  which  can  not  enter  into  its  determination,  but  which 
may  in  the  end  control  the  action  of  the  United  States.  Reference  is  made  to  the  disposition  of 
the  Governments  whose  territory  is  necessary  for  the  construction  and  operation  of  an  isthmian 
canal.  It  must  be  assumed  by  the  Commission  that  Colombia  will  exercise  the  same  fairness  and 
liberality  if  the  Panama  route  is  determined  upon  that  have  been  expected  of  Nicaragua  and  Costa 
Rica  should  the  Nicaragua  route  be  preferred. 
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\  t'r.T  considering  the  changed  condition*  that  now  exist  and  ail  the  facts  and  circumstances 
upon  which  its  present  judgment  must  be  based,  the  Commission  is  of  the  opinion  that  "  the  most 
practicable  and  feasible  route"  for  an  isthmian  canal,  to  be  "•under  the  control,  management,  and 
ownership  of  the  United  Stat<>,"  is  that  known  as  the  Panama  route. 

We  have  the  honor  to  l»e.  sir.  with  great  respect,  your  obedient  servants, 

J.  (J.  Walker. 
atttf'Aautifuif  f  /<//<</  Stttte*  A<t''i/,  Pr**iiMtt  iff  C'ointi/i*Kn/tt. 

Sami  ki.  Pasco. 
A.LF8KD  Nom.K. 
Geo.  S.  Mokjson. 
Peter  C.  Hains. 
Gdvtut,  f  'n!Uii  S(<il.  x  Ou-jff  of  KnyinttT*. 
Wm.  H.  Bikk. 
O.  H.  Ernst, 

Lieut* mint  ('til'tiitl,  f  'nit.i/  SUttef  ('<>rj>*  of  I'.iHj  'tnvtfr*. 

Lfwis  M.  Hauft. 
Emorv  R.  .Johnson. 
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Panama  Railroad  Company: 

Contract  between  Colombia  and   I3S-I'J» 

Text  of  contract  between  Colombia  and  -tfi.'V—tTl 

Memorial  of  projectors  of    31 

Panama  rente: 

Kstimated  cost  of  completing  canal  at   t& 

General  description  of   5ti 

Hydrography  of   9l0-24« 

Report  of  A.  P.  Davis   BUH 

Report  of  W.  W.  Schlecht   Ma-->4rt 

Survey  of,  by  Lull   5li 

Survey  by  Lull  and  Menocal   ill 

Paterson,  William,  mentioned   25. 

Puttcrson,  C.  P.,  mentioned   3H 

Pedro  Miguel  locks   05 

Pellas,  F.  A.,  contract  with   122 

Pena  Blanca  outlet   82 

Swamp   fiJ. 

Peru: 

Industries  and  effect  of  canal  upon  5.Htt-5*7 

Cotton  crop  of   SKI 

Petroleum  fields  of   582 

Philippines,  the: 

Commerce  of   wm-rn  I 

Exports  and  imports  of    fiflfc^l  l 
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ami  Hawaii,  in  relation  to  canal   008-614 

DiHtaniro  from  New  York  via  canal   612 

Geography  and  industries  of   608-612 

Location  of,  with  reference  to  trade  routes..  611-012 

Trade  of,  and  isthmian  canal  toll*   670-071 

Plates,  Hal  ol   7-8-9 

Protocol*  with  Nicaragua  and  Costa  Rica   126-127 

Rights,  privilege-,  and  franchises   1 1ft— Kill 

Rio  Grande  River   842-2-1:1 

Rockwell,  John  A.,  report  hy,  in  Thirtieth  Con- 

tins*   33 

Royer,  Louis,  mentioned   16 

San  Bias  route,  description  of   50 

Han  Carlos  River   72-73 

San  Juan  River: 

Discharge  of   273-280 

Discovered  hy  Machnra   22 

and  tributaries   72-73 

Freshet*  in   74 

Surveys  of  upper   340-351 

Sargent,  Lieut.  Commander  Nathan,  mentioned...  15 

Scorpion,  V.  8.  8.,  mentioned   15 

Belfridge,  Commander  T.  O,.  mentioned   40 

Serapiqui  River   7:! 

Shaler,  Col.  J.  K.,  mentioned   U 

Shipbuilding  and  maritime  interests  of  I'oited 

States  in  relation  to  canal  558-570 

American  merchant  marine  and  canal   560 

Ownership  of  ocean  vessels  by  exporters   559 

Sailing  vessels,  use  of  canal  hy   561 

Plan-  of,  in  world's  commerce   561 

Tonnage  of   561 

Anil  steamshijis  compared   565 

And  steamers  on  Great  I_iki-   562 

Future  use  of,  hy  special  classes  of  traffic.  563 
.having  to,  hy  canal    instead  of  Cape 

route   568-570 

Shipbuilding  and  the  canal   55H 

Shufeldt,  ('apt.  R.  W.,  report  hy,  on  TehUBtapM 

route   39 

South  America  in  relation  to  the  canal   578-593 

Andean   plateau,    geography  and  reaoun-e*. 

of    687-590 

Trade  of,  and  effect  of  omul  upon   590-592 

Area  and  imputation   578-579 

Atlantic  .-oast  of,  resource*  and  trade   593 

Commerce  of  <  lull  ports   524-526 

Cotton  industries   519-521 

Fertiliser  industries   523-524 

Foreign  capital  in   580 

Iron  and  steel  industries   521-522 

Lumber  and  forest  product*   522-523 

Southern  States,  industries  and  trade  of,  in 

relation  to  canal   519-526 

Trade  zones  of   57B 

Trade  of  United  States  with   681-583 

General  effect  of  canal   581-583 

Transportation  facilities   679 

Tropical  section  of  western   586 

Western,  tonnage  of  commerce  lictween  Eu- 

rope  and   638-057 


Spain: 

Text  of  treaty  between  Colombia  and  ( 1881 ) . .  461 
Text  of  treaty  betw  een  Costa  Rica  and  (1850)  421-424 

Speed  of  vessels  in  transit  of  canal   263-364 

Kiel  Canal   261-263 

St.  Clair  Canal   262 

Suez  Canal   263-264 

Squier,  E.  tt.,  mentioned   34 

Treaty  negotiated  by,  with  Nicaragua   34 

Staunton,  Lieut.  Commander  Sidney  A.,  elected 
secretary  of  Commission   13 

Stephens,  John  L,  mentioneil  31,34 

Recommemia  Nicaragua  route   31 

.Strain,  Lieut.  I.  <;.,  report  by   37 

Sullivan,  Lieut.  John  T.,  report  by   38 

Sue*  Canal: 

Distances  by,  compared  with  other  routes  ..  621-027 

Growth  of  traffic   601 

Observations  as  to  speed  of  vessels  in  transit 

Of  *   283-264 

Tolls  of   664-665 

Effect  of,  on  volume  of  traffic   667 

Traffic  of  ■.   065-067 

Width  and  depth  of   45 

Tellium  tepec: 

Karly  transit  route  established  23-24 

Early  survey  of  route    26 

Survey  by  Orbegoso  and  Ortli   31 

Tehuantepec  route: 

General  description  of   49 

Rejiort  on,  by  Shufeldt   39 

Time  required  for  transit  through  isthmian  canal. .  205 

Tolls  of  isthmian  canal   664-675 

Effect  upon  Australian  trade   069-670 

Kffect  upon  Chilean  trade   667-069 

Effect  upon  Philippine  trade   670-671 

Tonnage  of  maritime  commerce  to  use  canal   628-657 

Transit  through  isthmian  canal,  time  required  for. 

Turnbull,  Lieut.  Col.  W.,  mentioned   36 

Turn! nil),  Maj.  W.,  mentioned   77 

Treaties,  various,  affecting  canal,  discussed   116-135 

Treaty  bttWtOT  England  arid  Bfain: 

1783  :   27 

1786    27 

Vanderhill,  Cornelius,  mentioned   34 

Von  Ilumtiolilt's  investigations.   28 

Waste-weir  dimensions  and  discharge  for  I.»kc 

Bohio   247-252 

Walker,  James,  mentioned   36 

Walker,  Rear- Admiral  John  <;.: 

Appointed  president  Nii-aragua  Canal  Commis- 
sion  42 

Correspondence  with  M.  Hutin   136-160 

Mentioned   13 

Welles,  Secretary  Navy,  mentioned   38 

White,  Joseph  J.,  mentioneil   34 

Wolfe,  Nathaniel  11.,  mentioneil   34 

Wyse,  Lieut.  L.  N.  R.,  concession  to  by  Colombia.  40,56 

Wyse,  contract  with  Colombia   129-130 

Wyse  concession,  text  of   473-478 

Additional,  granting  extensions  of  time   479-484 

Zclaya.  President,  mentioneil   15 
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and  Hawaii,  in  relation  d>  canal  608-614 

Distances  from  New  York  via  canal   812 

Geography  and  industries  of  608-612 

Iteration  of,  with  reference  to  trade  route*..  611-612 

Trade  of,  and  isthmian  canal  tolls   670-671 

Plate*,  list  of   7-8-9 

Protocols  with  Nicaragua  and  Costa  Rica   126-127 

Rights,  privilege*,  arid  franchise*    115-160 

Rio  Grande  River   242-243 

Rockwell,  John  A.,  report  hy,  in  Thirtieth  Con- 
gress  33 

Royer,  Louis,  mentioned   16 

San  Bias  route,  description  of   50 

Han  Carlos  River   72-73 

San  Juan  River: 

Discliarge  of   273-2*0 

Discovered  hy  Machuca   22 

and  tributaries   72-73 

Freshets  in   74 

Surveys  of  upper   349-351 

Sargent,  Lieut  Commander  Nathan,  mentioned...  15 

Scorpion,  V.  8.  8.,  mentioned   15 

Selfridge,  Commander  T.  (>.,  mentioned   40 

Serapiqut  River   73 

Shaler,  Col.  J.  R.,  mentioned   15 

Shipbuilding  and  maritime  interests  of  United 

State*  in  relation  to  ;  -in: .  1   558-570 

American  merchant  marine  and  canal    560 

Ownership  of  ocean  vessels  hy  exporters   550 

Sailing  vessels,  use  of  canal  hy   561 

Place  of,  in  world's  commerce   661 

Tonnage  of   561 

Anil  steamships  compared   565 

And  steamers  on  Great  takes   562 

Future  use  of,  hy  s|>ecial  classes  of  traffic.  S63 
Saving  to,  hy  canal   instead  of  Cape 

route   568-570 

Shipbuilding  and  the  canal   558 

Shufeldt,  Ca.pt.  R.  W.,  report  hy,  on  Tchuantepee 

route   39 

South  America  in  relation  to  the  canal  578-593 

Andean   plateau,    geography  and  resources 

of   587-500 

Trade  of,  and  effect  of  canal  upon   500-502 

Area  and  population    578-579 

Atlantic  coast  of,  resources  and  trade   503 

Commerce  of  Gulf  ports   524-526 

Cotton  industries   619-021 

Fertilizer  industries   523-524 

Foreign  capital  in   580 

Iron  and  steel  industries   681-923 

Lumber  and  forest  products   522-523 

Southern  States,  industries  anil  trade  of,  in 

relation  to  canal   519-^26 

Trade  zones  of   679 

Trade  of  United  State*  with   681-583 

General  effect  of  canal   581-583 

Transportation  facilities   679 

Tropical  section  of  western   686 

Western,  tonnage  of  commerce  between  K.u- 
ropeaud   63R-857 
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Spain: 

Text  of  treaty  between  Colombia  and  (1881 ) 

4411 

Text  of  treaty  Mween  Costa  Rica  and  (1850  )  421-124 

Sjieed  of  vessels  in  transit  of  canal  

263-264 

Kiel  Canal  

261-263 

St.  Clair  Canal  

262 

263-264 

34 

34 

Staunton,  Lieut.  Commander  Sidney  A.,  elected 

13 

,  31,34 

31 

37 

38 

Suei  Canal : 

Distances  by,  compared  with  other  routes  . . 

621-627 

Growth  of  traffic  

661 

Observations  as  to  speed  of  vessels  in  transit 

of  :  

263-264 

Tolls  of  

664-665 

667 

Traffic  of  •.  

685-667 

45 

Teh  uan  tepee; 

23-24 

26 

Survev  bv  Orbegoso  and  Ortix  

31 

Tchuantepee  route: 

General  description  of   

40 

3H 

Time  required  for  transit  through  isthmian  canal 

..  265 

Tolls  of  isthmian  canal  

664-675 

669-670 

667-669 

670-671 

Tonnage  of  maritime  commerce  to  use  canal .... 

628-657 

Transit  through  isthmian  canal,  time  required  fo 

r. 

3H 

Treaties,  various,  affecting  canal,  discussed  

116-135 

Treaty  between  F.nglnnd  and  Spain: 

1783  :  

27 

1786  

27 

34 

28 

Waste-weir  dimensions  and  discharge  for  Ijtke 

247-252 

38 

Walker,  Rcar-Admiral  John  G.: 

Appointed  president  Nicaragua  Canal  Commis- 

sion    

it 

136-160 

13 

Welles,  Secretary  Navv,  mentioned  

38 

34 

34 

Wyse,  Lieut.  L.  N.  B.,  concession  to  by  Colombia.  40,56 

129-130 

473-478 

Additional,  granting  extensions  of  time  

479-484 
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